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Introduction

This is an introductory brochure for Fairchild Section 1 Product Index/Availability Guide
Advanced Schottky TTL, FAST, a family of TTL Lists 54F/74F circuits currently planned, together
circuits that exhibits a combination of performance with their scheduled introduction dates. More

and efficiency unapproached by any other TTL circuits will be added as market needs are identified.
family. Made with the proven Isoplanar process,

54F/74F circuits offer the switching speed and Section 2 Family Characteristics

output drive capability of Schottky TTL, with Discusses FAST circuit characteristics and noise
superior noise margins and only one-fourth the margins and contains family ratings, dc specifi-
power consumption. cations and ac waveforms.

Section 3 Circuit Selection Guides

Contains pinouts, features and functional descrip-
tions; circuits are grouped functionally rather than
numerically.

Section 4 Data Sheets
Contains full data sheets for SSI gates and flip-flops.

Section 5 Ordering Information and Package Outlines
The simplified purchasing code which identifies not
only the device type, but also the package type and
temperature range, is explained. Detailed physical
dimension drawings for each package are given.

Section 6 Field Sales Offices, Representatives and
Distributor Locations
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Section 1 Product Index/
Availability Guide
Device No. Description Availability Page No
54F/74F00 Quad 2-Input NAND Gate Now 3-3, 4-3
54F/74F02 Quad 2-Input NOR Gate Now 3-3, 4-4
54F/74F04 Hex Inverter Now 3-3, 4-5
54F/74F08 Quad 2-Input AND Gate Now 3-3, 4-6
54F/74F10 Triple 3-Input NAND Gate 2nd Qtr ‘79 3-3, 4-7
54F/74F11 Triple 3-Input AND Gate 2nd Qtr '79 3-3, 4-8
54F/74F20 Dual 4-Input NAND Gate 3rd Qtr '79 3-4, 4-9
54F/74F32 Quad 2-input OR Gate Now 3-4, 4-10
54F/74F64 AND/OR-Invert Gate 3rd Qtr '79 3-4, 4-11
54F/74F74 Dual D-Type Positive Edge-Triggered Flip-Flop 2nd Qtr ’'79 3-5, 4-12
54F/74F109 Dual JK Positive Edge-Triggered Flip-Flop 2nd Qtr '79 3-5, 4-14
54F/74F151 8-Input Multiplexer Now 3-9
54F/74F153 Dual 4-Input Multiplexer Now 3-9
54F/74F157 Quad 2-Input Multiplexer Now 3-10
54F/74F158 Quad 2-Input Multiplexer Now 3-10
54F/74F160 Synchronous Presettable BCD Decade Counter 2nd Qtr '79 3-19
54F/74F161 Synchronous Presettable Binary Counter 2nd Qtr '79 3-19
54F/74F162 Synchronous Presettable BCD Decade Counter 2nd Qtr '79 3-19
54F/74F163 Synchronous Presettable Binary Counter 2nd Qtr '79 3-19
54F/74F175 Quad D Flip-Flop 3rd Qtr '79 3-6
54F/74F181 4-Bit Arithmetic Logic Unit Now 3-25
54F/74F182 Carry Lookahead Generator Now 3-25
54F/74F189 64-Bit Random Access Memory 3rd Qtr ’'79 3-30
54F/74F180 Up/Down Decade Counter 2nd Qtr '79 3-20
54F/74F191 Up/Down Binary Counter 2nd Qtr '79 3-20
54F/74F192 Up/Down Decade Counter 2nd Qtr '79 3-21
54F/74F193 Up/Down Binary Counter 2nd Qtr '79 3-21
54F/74F194 4-Bit Bidirectional Universal Shift Register 2nd Qtr '79 3-16
54F/74F240 Octal Buffer/Line Driver 3rd Qtr '79 3-22
54F/74F241 Octal Buffer/Line Driver 3rd Qtr '79 3-22
54F/74F242 Quad Bus Transceiver 3rd Qtr'79 3-23
54F/74F243 Quad Bus Transceiver 3rd Qtr '79 3-23
54F/74F244 Octal Buffer/Line Driver 3rd Qtr '79 3-24
54F/74F251 8-Input Multiplexer Now 3-11
54F/74F253 Dual 4-Input Multiplexer Now 3-11
54F/74F257 Quad 2-Input Multiplexer Now 3-12
54F/74F258 Quad 2-Input Multiplexer Now 3-12
54F/74F280 9-Bit Parity Generator/Checker 3rd Qtr '79 3-26
54F/74F283 4-Bit Binary Full Adder 4th Qtr '79 3-26
54F/74F289 64-Bit Random Access Memory 3rd Qtr '79 3-30
54F/74F299 8-Input Universal Shift/Storage Register 2nd Qtr '79 3-16
54F/74F322 8-Bit Serial/Parallel Register 2nd Qtr '79 3-17
54F/74F323 8-Bit Universal Shift/Storage Register 2nd Qtr '79 3-17
54F/74F352 Dual 4-Input Multiplexer Now 3-13
54F/74F353 Dual 4-input Multiplexer Now 3-13
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Device No. Description Availability Page No.
54F/74F373 Octal Transparent Latch 2nd Qtr '79 3-8
54F/74F374 Octal D-Type Flip-Flop 2nd Qtr '79 3-6
54F/74F379 Quad Parallel Register 3rd Qtr ’'79 3-7
54F/74F381 4-Bit Arithmetic Logic Unit 2nd Qtr '79 3-27
54F/74F382 4-Bit Arithmetic Logic Unit 2nd Qtr '79 3-27
54F/74F398 Quad 2-Port Register ) 3rd Qtr '79 3-18
54F/74F399 Quad 2-Port Register 3rd Qtr '79 3-18
54F/74F521 8-Bit Identity Comparator 3rd Qtr '79 3-28
54F/74F533 Octal Transparent Latch 3rd Qtr '79 3-8
54F/74F534 Octal D-Type Flip-Flop 3rd Qtr '79 3-7
54F/74F537 1-0f-10 Decoder 2nd Qtr '79 3-14
54F/74F538 1-0f-8 Decoder 2nd Qtr '79 3-14
54F/74F539 Dual 1-of-4 Decoder 2nd Qtr '79 3-15
54F/74F545 Octal Bidirectional Transceiver 3rd Qtr '79 3-24
54F/74F558 8-Bit by 8-Bit Multiplier 3rd Qtr '79 3-28
54F/74F559 Expandable 8-Bit Twos Complement Multiplier/Divider 3rd Qtr '79 3-29
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Section 2

Circuit Characteristics

FAST Technology

FAST is an acronym for Fairchild Advanced
Schottky TTL. FAST circuits are made with the
advanced Isoplanar |l process, which produces
transistors with very high, well-controlled switching
speeds, extremely small parasitic capacitances and
fr in excess of 5 GHz. Isoplanar is an established
Fairchild process, used for years in the manufacture
of bipolar memories, CMOS, subnanosecond ECL
and I3L™ (Isoplanar Intergrated Injection Logic)
LSI devices.

In the Isoplanar process, components are isolated by
a selectively grown thick oxide rather than the P+
isolation region used in the Planar process. Since
this oxide needs no separation from the base-
collector regions, component and chip sizes are
substantially reduced. The base and emitter ends
terminate in the oxide wall; masks can thus overlap
the device area into the isolation oxide. This overlap
feature eliminates the extremely close tolerances
normally required for base and emitter masking, and
the standard photolithographic processes can

be used.

L]
S-TTL LS-TTL FAST

Fig. 2-1 Relative Transistor Size in Various
TTL Families

Figure 2-1 shows the relative size of phase-splitter
transistors (Q2 in Figure 2-3) used in Schottky, Low
Power Schottky and FAST circuits. The LS-TTL
transistor is smaller than that of S-TTL because of
process refinements, shallower diffusions and smaller
operating currents. The relative size of the FAST
transistor illustrates the remarkable reduction af-
forded by the Isoplanar process. This in turn
reduces junction capacitances, while the oxide
isolation reduces side-wall capacitance. The effect of
these reductions is an increase in frequency
response by a factor of three or more. Figure 2-2
shows the frequency response of two sizes of
transistors made with the Isoplanar Il process.
Because they have modest, well-defined loads and
thus can use smaller, faster transistors, internal
gates of MSI devices are faster than SS| gates such
as the 74F00 or 74F02. SSI gates, on the other hand,
are designed to have high output drive capability
and thus use larger transistors.
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Fig. 2-2 Isoplanar Transistor Frequency Response
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FAST Circuitry The effect of the FAST circuit threshold placement is
The 2-input NAND gate, shown in Figure 2-3, has shown in the pulse noise immunity curves of

three stages of gain (Q1, Q2, Q3) instead of two Figure 2-7. These characteristics were determined by
stages as in other TTL families. This raises the input measuring the various combinations of input pulse
threshold voltage and increases the output drive. amplitude and duration required to cause the gate
The higher threshold makes it possible to use pn output to fall to the 2.0 V level. The higher threshold
diodes for the input AND function (D1 and D2) and of FAST circuits gives them a clear advantage in

still achieve an input threshold of 1.5 V. The noise immunity over S-TTL and LS-TTL circuits.

capacitance of these diodes is comparatively low,
which results in improved ac noise immunity. The
effect of the threshold adjustment can be seen in the
voltage transfer characteristics of Figures 2-4, 2-5
and 2-6. At 25°C (Figure 2-5) the FAST circuit 5.0
threshold is nearly centered between the 0.8 V and

2.0 V limits specified for TTL circuits. This gives a Vee = 5.0V
better balance between the HIGH- and LOW-state 4.0 Ta = -55°C —
noise margins. The +125°C characteristics lon Applied
(Figure 2-6) show that the FAST circuit threshold is
comfortably above the 0.8 V specification, more so
than in S-TTL or LS-TTL circuits. At -55°C, the
FAST circuit threshold is still well below the 2.0 V
specification, as shown in Figure 2-4.

~
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<
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Vout — Output Voltage —V

Vin — Input Voltage —V

Fig. 2-4 Transfer Functions at Low Temperature
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4.0 Ta = +25°C—
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2.0

1.0 LS-TTL S-TT& \FAST

ViN — Input Voltage —V

Vout — Output Voltage —V

Fig. 2-3 Basic FAST Gate Schematic Fig. 2-5 Transfer Functions at Room Temperature




FAST circuits contain several speed-up diodes to 5.0 T
help discharge internal capacitances. Referring ‘T’iciifs‘n’c
again to Figure 2-3, when a HIGH-to-LOW transition lon Applied
occurs at the D1 input, for example, Schottky diode 40}-s-TTL

D3 acts as a low-resistance path to discharge the ‘\

several parasitic capacitances connected to the base \\ \
of Q2. This effect only comes into play, however, as 3.0

the input signal falls below about 1.2 V; D3 does not ‘-S'T“-\ \ K“ST

posed on a HIGH input level. When Q2 turns on and 20 \

its collector voltage falls, D7 provides a discharge

path for capacitance at the base of Q6. Whereas D3,

D4 and D7 enhance switching speed by helping to 1.0

discharge internal nodes, D8 contributes to the

capacitance. Part of the charge stored in load

capacitance passes through D8 and Q2 to increase 0 0.5 1.0
the base current of Q3 and increase Q3's current
sinking capability during the HIGH-to-LOW output
voltage transition.

VouT — Output Voltage — V

act as an entry path for negative spikes superim-
ability of a FAST circuit to rapidly discharge load kL
1.5 2.0 2.5

Vin — Input Voltage —V

Fig. 2-6 Transfer Functions at High Temperature
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Fig. 2-7 Pulse Noise Immunity Comparison




The Schottky clamping diodes built into the
transistors prevent saturation, thereby eliminating
storage time as a factor in switching speed.
Similarily, the speed-up diodes tend to minimize the
impact of other variables on switching speed. The
overall effect is to minimize variation in switching
speed of FAST circuits with variations in supply
voltage and ambient temperature (Figures 2-8
through 2-117). Propagation delay is specified not
only under nominal supply voltage and temperature
conditions, but also over the recommended operating
range of Vcc and Ta for both military and
commercial grade devices.
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Fig. 2-8 Propagation Delay trLH vs Vcc
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Fig. 2-9 Propagation Delay tpHL vs Vcc

The internal switching speed of a logic circuit is only
one aspect of the circuit’s suitability for high-speed
operation at the system or subsystem level; the other
aspect is the ability of the circuit to drive load
capacitance. FAST circuit outputs are structured to
sink at least 20 mA in the LOW state, the same as
S-TTL. This capability plus the effect of the afore-
mentioned feedback through D8 assures that the
circuit can rapidly discharge capacitance. During a
LOW-to-HIGH transition, the pull-up current is
limited by the 45 Q) resistor, versus 55 () for S-TTL.
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Fig. 2-10 Propagation Delay tpLH vs Temperature
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Fig. 2-11 Propagation Delay trHL vs Temperature
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Therefore, FAST circuits are inherently more capable
than S-TTL of charging load capacitance.

Figures 2-12 and 2-13 indicate the effect of load
capacitance on propagation delays and transition
times of FAST circuits. Figure 2-14 shows the typical
output LOW voltage VoL as a function of load
current. The typical |-V characteristic in the
quiescent HIGH state is shown in Figure 2-15. In the
lower left, the intercept along the vertical axis
indicates the short-circuit output current los. From
this point to approximately -10 mA, the slope is

8.0

Vcc =5.0V
Ta = +25°C

N
©
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tpLH/tPHL — Propagation Delay —ns
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4.0 / —
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Fig. 2-12 Propagation Delay vs Load Capacitance
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Fig. 2-13 Transition Time vs Load Capacitance

about 50 (), indicating that the totem-pole pull-up is
saturated and current is limited principally by the

45 () resistor. From -10 mA upward aimost to the
horizontal axis, the slope is the dynamic output
resistance of transistor Q6. That part of the
characteristic in the upper right shows that a

bi-state output cannot be pulled up much above Vcc
because of the sneak path through D8 and the

4.1 k(1 resistor back to Vcc.

1.0
Vcc =5.0V
Ta = +25°C
> 08
| L~
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35
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) 20 40 60 80 100

loL — Output LOW Current — mA

Fig. 2-14 Output LOW Characteristic

Vcc =50V l
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+2.0

loH — Output HIGH Current —mA

/

-100
0

1.0 2.0 3.0 40 5.0 6.0

VoH — Output HIGH Voltage —V

Fig. 2-15 Output HIGH Characteristic

7.0
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A typical input 1-V characteristic is shown in 60 LA

Figure 2-16. An input clamping diode (D5 or D6 in

Figure 2-3) conducts if an input signal tends to go 40 4A —¥f°:=+:£,g
more negative than about -0.4 V. This limits the

undershoot that might occur at the end of a long 20 LA

line following a HIGH-to-LOW transition. The H

clamping diodes in FAST circuits have been g 0
improved over those used in LS-TTL to prevent o

parasitic coupling through sneak paths to other :.

components on the chip. For input voltage in the T -10 mA

range of -0.4 V to about +1.5 V, the input current is > /
governed principally by the 10 kQ pull-up resistor of = 20mA

the input gate. With Vcc at the recommended

maximum (+5.5 V or +5.25 V) and the input at 30 mA

+0.4 V, the specified maximum input current

is 0.6 mA. This compares favorably with the 0.4 mA 40 mA

specified maximum for LS-TTL and is far below the -1.2 -08 -04 0 +4.0 +8.0 +12 +16
2.0 mA maximum for an S-TTL input. Thus, in a
system comprised of FAST devices, there is less
need for buffering to increase fan-out. Fig. 2-16 Input Characteristic

ViNn — Input Voltage — V



Unit Loads (U.L.)

For convenience in system design, the input loading
and fan-out characteristics of each circuit are
specified in terms of unit loads. One unit load in the
HIGH state is defined as 40 pA; thus both the input
HIGH leakage current li4 and the output HIGH
current-sourcing capability loH are normalized to

40 pA. The specified maximum hH for a standard
FAST input is 20 uA, or 0.5 U.L., while the IoH rating
for a standard output is 1.0 mA, or 25 U.L. Similarly,
one unit load in the LOW state is defined as 1.6 mA
and both the input LOW current liL and the output
LOW current-sinking capability loL are normalized to
1.6 mA. The specified maximum I for a standard
FAST input is 0.6 mA, or 0.375 U.L., while the loL
rating for a standard output is 20 mA, or 12.5 U.L.
On the data sheets, the input and output load factors
are listed in the Input Loading/Fan-Out Table. The
table from the 54F/74F04 Hex Inverter is reproduced
below.

In the right-hand column the input HIGH/LOW load
factors are 0.5/0.375, with the first number repre-
senting liH and the second representing liL. For
testing or procurement purposes, these load factors
can easily be translated to actual test limits by
multiplying them by 40 pA and 1.6 mA, respectively.
The second set of numbers represents the rated
output HIGH/LOW load currents loH and lot,
respectively. The indicated HIGH/LOW drive factors
of 25/12.5 translate to 1.0 mA and 20 mA by
multiplying them by 40 uA and 1.6 mA, respectively.

INPUT LOADING/FAN-OUT: See Section 2 for U.L. definitions

54F/74F

PIN NAMES DESCRIPTION HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5

Absolute Maximum Ratings?
(beyond which useful life may be impaired)

Storage Temperature -65°C to +150°C

Ambient Temperature -55°C to +125°C
under Bias

Junction Temperature -55°C to +175°C
under Bias

Vce Pin Potential to Ground Pin -0.5Vto +7.0 V
Input Voltage2 -05Vto +7.0V
Input Current2 -30 mA to +5.0 mA
Voltage Applied to Output in
HIGH State:
Standard Output
3-State Output
(with Vcc =0V)
Current Applied to Output in
LOW State (Max)

-0.5 V to Vcc Value
-0.5Vto +5.5V

twice the rated loL

1. Unless otherwise restricted or extended by detail specifications.
2. Either input voltage or current limit sufficient to protect inputs.

Recommended Operating Conditions?

Min Max
Free Air Ambient Temperature
Military (XM) -55°C +125°C
Commercial (XC) 0°C +70°C
Supply Voltage
Military (XM) +45V | 465V
Commercial (XC) +4.75 V| +5.25 V




54F/74F FAMILY DC CHARACTERISTICS!

LIMITS2

SYMBOL PARAMETER UNITS| Vcc4 CONDITIONS?2
Min Typ3 Max
Recognized as a HIGH
ViH Input HIGH Voltage 2.0 \Y Signal Over Recommended
Vcc and Ta Range
Recognized as a LOW
ViL input LOW Voltage 0.8 Vv Signal Over Recommended
Vcc and Ta Range
Vco Input Clamp Diode Voltage -1.2 \" Min [N =-18 mA
Outout Std.6 Mil. 25 3.4 loH = 40 A Multiplied
VoH HIGF})-Q Voltage Std.6 Com. 2.7 3.4 \ Min |by Output HIGH U.L.
9 3-State | 24 3.2 Shown on Data Sheet
loL = 1.6 mA Multiplied
VoL Output LOW Voitage 0.35 0.5 v Min | by Output LOW U.L.
Shown on Data Sheet
0.5 U.L. 20 liH = 40 A Multiplied by
Input HIGH Current| 1.0 U.L. 40 uA Max |Input HIGH U.L. Shown on
hH n U.L. n(40) Data Sheet;, ViNn = 2.7 V
Input High Current, _
Breakdown Test, All Inputs 100 KA Max |ViN=T7.0V
0.375 U.L. -0.6 liL = -1.6 mA Multiplied by
e '(';Sr‘:;';tow 0.75 UL, 12| mA | Max |Input LOW U.L. Shown on
n U.L. n(-1.6) Data Sheet; ViIN = 0.5V
3-State Output OFF _
lozn Current HIGH 20 KA Max |Vour =24V
3-State Output OFF _
lozL Current LOW -20 nA Max |Voutr =05V
Standardé/ |
loas Output Short- 3-State -60 -150 mA Max | Vour = 0V
0s Circuit Current Buftfers/ out
. -100 -225
Line Dvrs

" 1. Unless otherwise noted, conditions and limits apply throughout the temperature range for which the particular device type is rated. The ground pin
is the reference level for all applied and resultant voltages.

aarwLN

. Unless otherwise stated on individual data sheets.
. Typical characteristics refer to Ta = +25°C and Vcc = +5.0 V.

. Min and Max refer to the values listed in the table of recommended operating conditions.
. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to minimize internal heating and

more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal
and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last.
6. Standard refers to the totem-pole pull-up circuitry commonly used for the particular family, as distinguished from buffers, line drivers or 3-state outputs.



AC Loading and Waveforms Vce
Figure 2-17 shows the load circuit configuration
used for ac testing of bi-state outputs. The
appropriate value of Cr is shown on each individual
data sheet in the ac table column headings. A pulse
generator signal swing of 0 V to +3.0 V, terminated
at the test socket, is recommended for ac testing. A
1.0 MHz square wave is recommended for most I _Includes Jig and Probe Capacitance
propagation delay tests, with rise and fall times of = Used only for open collector outputs
2.5 ns. The generator pulse repetition rate must

necessarily be increased for testing fmax. Two pulse Fig. 2-17 Test Load for Bi-State Mode

generators are usually required for testing such

parameters as set-up time, hold time, recovery time,

etc. Low inductance type load capacitors are

recommended for best correlation with factory

test results.
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Fig. 2-18 Waveform for Inverting Functions
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Gates 3-4
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3-5 ‘ Flip-Flops

Dual D-Type Positive 54F/74F74
Edge-Triggered
Flip-Flop

Description — The ‘F74 is a dual D-type flip-flop with Logic Symbol
Direct Clear and Set inputs and complementary (Q,
Q) outputs. information at the input is transferred to
the outputs on the positive edge of the clock pulse.
Clock triggering occurs at a voltage level of the
clock pulse and is not directly related to the
transition time of the positive-going pulse. The D
input can change when the clock is in either state
without affecting the flip-flop, provided that the D
signal is in the desired state during the recom-
mended setup and hold times relative to the rising
edge of the clock. A LOW signal on Sp or Cp
prevents clocking and forces Q or Q HIGH,
respectively. Simultaneous LOW signals on Co and
Sp force both Q and Q HIGH.

Vce = Pin 14
Buffered Outputs GND = Pin 7
Fully Edge-Triggered
Overriding Direct Set and Clear
Clock Frequency 145 MHz Typ
Propagation Delay 4.8 ns Typ
Supply Current 10.5 mA Typ

Dual JK Positive . 54F/74F109
Edge-Triggered
Flip-Flop

Description — The 'F109 contains two independent, Logic Symbol
high speed JK flip-flops with Direct Set and Clear

inputs. Synchronous state changes are initiated by 5

the rising edge of the clock. Triggering occurs at a ) 3
voltage level of the clock and is not directly related 2y So g J al—10
to the transition time. The J and K inputs can
change when the clock is in either state without a—cpP =cp
affecting the flip-flop, provided that they are in the
desired state during the recommended setup and 3-qK Co Q
hold times relative to the rising edge of the clock. A ? 7
LOW signal on Sp or Cp prevents clocking and 1

forces Q or Q HIGH, respectively. Simultaneous
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LOW signals on Sp and Cp force both Q and_ Q Vce = Pin 16
HIGH. A D input is available by tying J and K GND = Pin 8
together.

Buffered Outputs

Fully Edge-Triggered
Overriding Direct Set and Clear
Clock Freguency 140 MHz Typ
Propagation Delay 4.8 ns Typ
Supply Current 11.7 mA Typ



Flip-Flops

Quad D Flip-Flop

54F/74F175

Description — The 'F175 contains four high speed,
edge-triggered D flip-flops with common Clock and
Master Reset inputs, and individual D inputs and Q
and Q outputs. Information on the D inputs is
entered by the rising edge of the clock, provided
that the recommended setup and hold times are
observed. A LOW signal on MR forces all Q outputs
LOW and Q outputs HIGH, mdependent of Clock or
Data mputs

True and Complement Outputs
Fully Edge-Triggered
Asynchronous Common Reset
Clock Frequency 150 MHz Typ
Propagation Delay 6.3 ns Typ
Supply Current 21 mA Typ

Logic Symbol
4 5 12 13
Do D1 D2 D3
9 cp
1—Oj MR -
Qo Qo Q1 Q1 Q2 Q2 Q3 Q3

PITITITI

3 2 6 7 11 10 14 15

Vce = Pin 16
GND = Pin 8

Octal D-Type
Flip-Flop

(With 3-State Outputs)

54F/74F 374

Description — The 'F374 contains eight edge-trig-
gered flip-flops with buffered 3-state outputs for bus
oriented applications. Information on the D inputs is
entered on the rising edge of the common Clock
input, provided that the recommended setup and
hold times are observed. A HIGH signal on the
common Output Enable forces the outputs to the
high impedance state but does not affect the state of
the flip-flops or subsequent data entry.

Buffered 3-State Outputs
D-Type Inputs

Fully Edge-Triggered

Clock Frequency 110 MHz Typ
Propagation Delay 9.5 ns Typ
Supply Current 52 mA Typ

Logic Symbol

7 8 13 14 17 18

LLLITTT

Do D1 D2 D3 D4 Ds De D7

1 ——cpP

1—Oj OE

0o 01 02 03 04 Os O¢ O7

NERERRE

5 6 9 12 15 16 19

Vcc = Pin 20
GND = Pin 10
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Flip-Flops

Quad Parallel Register

(With Enable) .

54F/74F379

Description — The 'F379 storage register contains
four edge-triggered flip-flops with individual D
inputs and Q and Q outputs and with common Clock
and input Enable inputs. Information present on the
D inputs is entered on the rising edge of the clock,
provided that E is LOW and the recommended setup
and hold times are observed. When the E input is
HIGH, the register retains the present data inde-
pendent of the clock and D inputs.

Buffered Input Enable
Buffered Common Clock

Fully Edge-Triggered

Clock Frequency 150 MHz Typ
Propagation Delay 6.3 ns Typ
Supply Current 27 mA Typ

Logic Symbol

5 12 13

:

D, D, D, D;

9 —CP
Qo Q1 Q2 Q3
3 2 6 7 11 10 14 1
Vce = Pin 16
GND = Pin 8

Octal D-Type
Flip-Flop

(With 3-State Outputs)

54F/74F534

Description — The 'F534 contains eight edge-trig-
gered flip-flops with individual D inputs and Q
outputs, and with common Clock and 3-state Output
Enable inputs. Information on the D inputs is
entered on the rising edge of the clock, provided
that the recommended setup_and hold times are
observed. A HIGH signal on OE forces the outputs
to the high impedance state but does not affect the
state of the flip-flops or subsequent data entry. The
'F534 is the same as the 'F374 but with inverted
outputs.

Inverted 3-State Qutputs
D-Type Inputs

Fully Edge-Triggered

Clock Frequency 110 MHz Typ
Propagation Delay 9.5 ns Typ
Supply Current 52 mA Typ

Logic Symbol

3 7 8 13 14 17 18

4
Do D

LLLLLI

3 D4 Ds De D7

o

1 02

11 —jCP

1—OjOE

Vee = Pin 20
GND = Pin 10




Latches

Octal Transparent Latch

(With 3-State Outputs)

54F/74F373

Description — The 'F373 contains eight D-type latches
with 3-state outputs for bus organized applications.
When the common Latch Enable input is HIGH the
latches are transparent, i.e. an output will change
state each time its D input changes. When LE is
LOW, the data that meets the recommended setup
and hold times is latched. A HIGH signal on the
common Output Enable input forces the outputs to
the high impedance state but does not affect the
state of the latches or subsequent data entry.

Buffered 3-State Outputs
D-Type Inputs

Transparent Latches
Propagation Delay 6.0 ns Typ
Supply Current 46 mA Typ

Logic Symbol

3 4 7 8 13 14 17 18

L1 11
Do Dy D2 D3 Ds Ds Ds D7
11—{LE

1—-0jOE
Oo O1 O2 O3 04 Os Os O7

TTT1L11]

9 12 15 16 19

Vcc = Pin 20
GND = Pin 10

Octal Transparent Latch

(With 3-State Outputs)

54F/74F533

Description — The 'F533 contains eight D-type latches
with inverted 3-state outputs for bus organized
applications. When the common Latch Enable input
is HIGH the latches are transparent, i.e. an output
will change state each time its D input changes.
When LE is LOW, the data that meets the recom-
mended setup and hold times is latched. A HIGH
signal on the common Output Enable input forces
the outputs to the high impedance state but does
not affect the state of the latches or subsequent data
entry. The 'F533 is the same as the 'F373 except that
~ the outputs are inverted.

Inverted 3-State Outputs
D-Type Inputs

Transparent Latches
Propagation Delay 8.0 ns Typ
Supply Current 46 mA Typ

Logic Symbol

13 14 17 18

111

2 D3 Da Ds De D7

p——
Ohb—o

i

1

o
S

1 —JLE
1—oJ OF

o
S
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=
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wn
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Vcc = Pin 20
GND = Pin 10
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Multiplexers

8-Input Multiplexer

54F/74F151

Description — The 'F151 is a high speed 8-input
digital multiplexer with complementary outputs. It
can select one line of data from up to eight sources.
Signals on the Select inputs Sop — S2 determine
which of the inputs is routed to the output. A LOW
signal on the Enable input E allows the Z output to
follow the selected input. A HIGH on E forces the Z
output LOW and Z HIGH.

Complementary Outputs
Propagation Delay 6.3 and 8.1 ns Typ
Supply Current 11 mA Typ

Logic Symbol

1 15 14 13 12

;iiimu

o I 12 13 Ia b5 I 17

11— So
10— S
9 ——1 S2

Y4 z

6 5
Vce = Pin 16
GND = Pin 8

Dual 4-Input
Multiplexer

54F/74F153

Description — The 'F153 contains two 4-input muiti-
plexers with common Select inputs and separate
Enable inputs. Signals applied to the Select inputs
determine, within each section, which of the four’
data inputs is routed to the output. A LOW signal on
an Enable input allows the output to follow the
selected input. A HIGH signal on an Enable forces
the output LOW.

Separate Enable Inputs
Common Select inputs
Propagation Delay 7.9 ns Typ
Supply Current 12 mA Typ

Logic Symbol

10 11 12 13 15

BSERRRRARD

Ea loa 11a 12a 13a fob l1b 126 I3b Eb
14 — So
2—1S1
Za Zn
7 9
Vce = Pin 16
GND = Pin 8




Multiplexers

Quad 2-Input
Multiplexer

54F/74F157

Description — The 'F157 contains four 2-input multi-
plexers with common Select and Enable inputs. It
can select four bits of data from either of two
sources. A LOW signal on the Enable input allows
the selected data to be routed to the output. A HIGH
signal on the Enable forces the outputs LOW.

Common Select Input
Common Enable Input
Propagation Delay 7.9 ns Typ
Supply Current 15 mA Typ

Logic Symbol

15277714131110

$ | L]

E 1oa lha lob Mb loc lic loa l1d

1—S
Za Zy Zc Zy
4 7 12 9
Vce = Pin 16
GND = Pin 8

Quad 2-Input
Multiplexer

54F/74F158

Description — The 'F158 contains four 2-input multi-
plexers with common Select and Enable inputs and
with inverting outputs. It selects four bits of data
from either of two sources. A LOW signal on the
Enable input allows the selected data to be routed to
the outputs. A HIGH signal on the Enable forces the
outputs HIGH.

Inverting Outputs

Common Select Input
Common Enable Input
Propagation Delay 6.3 ns Typ
Supply Current 10 mA Typ

Logic Symbol

15 2 3 5 6 14 13 11 10

LI

E loa la lob l1b loc lic loa ha

4 7 12



Multiplexers

8-Input Multiplexer

(With 3-State Outputs)

54F/74F 251

Description — The 'F251 is a high speed 8-input
multiplexer with complementary 3-state outputs. It
provides the capability of selecting one line of data
from up to eight sources, as determined by signals
applied to the Select inputs Sp — S2. A LOW signai
on the Output Enable input OE allows the Z output
to follow the selected input. A HIGH signal on OE
forces both outputs to the high impedance state.

Complementary 3-State Outputs
Propagation Delay 2.9 or 4.7 ns Typ
Supply Current 10.5 mA Typ

Logic Symbol

1 15 14 13 12

LLLLLTIT

OE Ip 1 I2 I3 14 Is Is I7

11— So
10 — S1
9—182

o ——Of N
[T —

Vce = Pin 16
GND = Pin 8

Dual 4-Input
Multiplexer

(With 3-State Outputs)

54F/74F253

Description — The 'F253 contains two 4-input multi-
plexers with common Select inputs, separate Output
Enable (OE) and 3-state outputs. Signals applied to
the Select inputs determine, in each section, which
of the four data inputs is routed to the output. A
LOW signal on OE allows the output to follow the
selected input. A HIGH on OE forces the output to
the high impedance state. Outputs are thus capable
of interfacing directly with bus oriented systems.

3-State Outputs

Common Select Inputs
Separate Enable Inputs
Propagation Delay 4.5 ns Typ
Supply Current 12.5 mA Typ

Logic Symbol

6 5 4 10 11 12 13 15

VUL

OEa loa 11a 12a 13a lob b l2b 13p OEb
14 —1 So
2—1S1
Za Zb
7 9
Vce = Pin 16
GND = Pin 8



Muiltiplexers

Quad 2-Input
Multiplexer

(With 3-State Outputs)

54F/74F257

Description — The 'F257 is a quad 2-input multiplexer
with 3-state outputs. Four bits of data two sources
can be selected using a Common Data Select input.
The four outputs present the selected data in true
(non-inverted) form. The outputs may be switched to
a high impedance state with a HIGH on the common
Output Enable (OE) input; therefore, the outputs can
interface directly with bus oriented systems.

3-State Outputs

Common Select Input
Common Enable Input
Propagation Delay 4.5 ns Typ
Supply Current 14.6 mA Typ

Logic Symbol

15 2 14 13 11 10

CITTITTT

OE loa ha lob hb loc lic lod ha

1—S
Za Zp Zc Zd
4 7 12 9
Vce = Pin 16
GND = Pin 8

Quad 2-Input
Multiplexer

(With 3-State Outputs)

54F/74F258

Description — The 'F258 is a quad 2-input multiplexer
with 3-state outputs. Four bits of data from two
sources can be selected using a common data select
input. The four outputs present the selected data in
the complement (inverted) form. The outputs may be
switched to a high impedance state with a HIGH on
the common Output Enable (OE) input; therefore,
the outputs can interface directly with bus oriented
systems. The 'F258 is the same as the 'F257 except
that the outputs are inverted.

Inverting 3-State Outputs
Common Select Input
Common Enable Input
Propagation Delay 2.9 ns Typ
Supply Current 14 mA Typ

Logic Symbol

5 14 13 11 10

LTLLITLL

OE loa l1a lob b loc lic lod hd

Vcec = Pin 16
GND = Pin 8
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Multiplexers

Dual 4-Input
Multiplexer

54F/74F 352

Description — The 'F352 contains two inverting
4-input multiplexers with common Select inputs and
separate Enable inputs. Signals applied to the Select
inputs determine, within each section, which of the
four data inputs is routed to the output. A HIGH
signal on an Enable input forces the related output
HIGH. The 'F352 is the functional equivalent of the
'F153 with inverted outputs.

Inverting Outputs

Common Select Inputs
Separate Enable Inputs
Propagation Delay 6.3 ns Typ
Supply Current 8.0 mA Typ

Logic Symbol

6 5 4 10 11 12 13 15

SRARRNARR

Ea Joa h1a 122 132 oo b I2b I3b Ep
14 ——4 So
2 — s1
Za Zy
7 9
Vce = Pin 16
GND = Pin 8

Dual 4-Input
Multiplexer

(With 3-State Outputs)

54F/74F353

Description — The 'F353 is a dual 4-input multiplexer
with inverting 3-state outputs. It selects two bits of
data from any four of sources using common Select
inputs. An output can be switched to the high
impedance state by a HIGH signal on the respective
Output Enable input. Outputs are thus capable of
interfacing directly with bus oriented systems. The
'F353 is the functional equivalent of the 'F253 with
inverted outputs.

Inverting 3-State Outputs
Common Select Inputs
Separate Enable inputs
Propagation Delay 6.3 ns Typ
Supply Current 13.5 mA Typ

Logic Symbol

4 10 11 12 13 15

SERRRRRAN!

OEa loa l1a l2a 13a lob l1b I2b I3b OEb
14 — So
2 —1S1
Za Zp
7 9
Vce = Pin 16
GND = Pin 8




Decoders /Demultiplexers

1-0f-10 Decoder

(With 3-State Outputs)

54F/74F537

Description — The 'F537 is a one-of-ten decoder/de-
multiplexer with four active-HIGH BCD inputs and
ten mutually exclusive outputs. A polarity control
input determines whether the outputs are active-
LOW or active-HIGH. The 'F537 has 3-state outputs,
and a HIGH signal on the Output Enable (OE) input
forces all outputs to the high impedance state. Two
input enables, active-HIGH E2 and active-LOW Ej,
are available for demultiplexing data to the selected
output in either non-inverted or inverted form. Input
codes greater than BCD nine cause all outputs to go
to the inactive state (i.e., same polarity as the

P input).

Output Polarity Control
Complementary Input Enables
3-State Outputs

Ignores Input Codes Above Nine
Address Delay 12 ns Typ

Enable Delay 11 ns Typ

Supply Current 44 ns Typ

Logic Symbol
[ Il
P Ao A1 A2 A3
15 —OFE1
14 —— E>
5 —OJ OE
Oo O1 02 03 04 Os Os O7 Og Og

Prrrirrill

19 18 8 9 11 12 13

Vce = Pin 20
GND = Pin 10

1-0f-8 Decoder

(With 3-State Outputs)

54F/74F538

Description — The 'F538 decoder/demultiplexer
accepts three Address (Ao — A2) input signals and
decodes them to select one of eight mutually
exclusive outputs. A polarity control input (P)
determines whether the outputs are active-LOW or
active-HIGH. A HIGH signal on either of the active-
LOW Output Enable (OE) inputs forces all outputs to
the high impedance state. Two active-HIGH and two
active-LOW input enables are available for easy
expansion to 1-0f-32 decoding with four packages,
or for data demultiplexing to one of eight or one of
16 destinations.

Output Polarity Control

Data Demultiplexing Capability
Muitiple Enables for Expansion
3-State Outputs

Address Delay 12 ns Typ
Enable Delay 11 ns Typ
Supply Current 38 mA Typ

Logic Symbol

12 6 7 17
| | |
P

Ao A1 A2

16 —Of E1
15 —Of E2
14— E3
13 = E4
4 —Ql OE1

§ ~—Of OE2
Op O1 02 03 04 Os Os O7

rrrrirrl

11918 8 9 11

Vce = Pin 20
GND = Pin 10



3-15 Decoders/Demultiplexers

Dual 1-of-4 Decoder 54F/74F539

(With 3-State Outputs)

Description — The 'F539 contains two independent Logic Symbol
decoders. Each accepts two Address (Ag, A1) input .

signals and decodes them to select one of four 13 6 7 4 17 18
mutually exclusive outputs. A polarity control input | || | 1|
(P) determines whether the outputs are active-HIGH P Ao A: P Ao A:
(P =L) or active-LOW (P = H). An active-LOW input 15—V E 16—Ol E
Enable (E) is available for data demultiplexing; data DECODER a DECODER b
is routed to the selected output in non-inverted form 14—QI OE 5—QJ OE

in the active-LOW mode or in inverted form in the Op 01 02 O3 Op 01 02 O3
active-HIGH mode. A HIGH signal on the active- [ | | ] ]T 1]
LOW Output Enable (OE) input forces the 3-state 122 11 9 8 3 2 1 19
outputs to the high impedance state.

Vcec = Pin 20
Two Functionally Independent Decoders GND = Pin 10
Output Polarity Control
Input Enable for Demultiplexing
3-State Outputs
Address Delay 12 ns Typ
Enable Delay 11 ns Typ
Supply Current 42 mA Typ



Registers

4-Bit Bidirectional
Universal Shift Register

54F/74F194

Description — The 'F194 is a high speed 4-bit
bidirectional shift register. Signals applied to the
Select (So, S1) inputs determine the mode of
operation — shift left, shift right, parallel entry or
hold. Except for the reset function, the 'F194 is fully
synchronous and state changes are initiated by the
rising edge of the clock. The flip-flops are edge-
triggered and the inputs can change when the clock
is in either state, provided that the recommended
setup and hold times, with respect to the clock rising
edge, are observed. A LOW signal on the Master
Reset (MR) input overrides clocked operations and
forces the outputs LOW. The circuit is useful for
serial-in, serial/parallel-out or parallel-in, serial/par-
allel-out applications.

Serial and Parallel Entry Ports
Synchronous Serial and Parallel Operation
Fully Edge-Triggered

Asynchronous Master Reset

Shift Frequency 100 MHz Typ

Propagation Delay 7.0 ns Typ
Supply Current 26 mA Typ

Logic Symbol

9 —So
10 — S+
11—4CP

MR Qo Q1 Q2 Q3

Tl

1 15 14 13 12

Vce = Pin 16
GND = Pin 8

8-Input Universal
Shift/Storage Register

(With Common Parallel 1/0 Pins)

54F/74F299

Description — The 'F299 is an 8-bit register with
multiplexed 3-state 1/O ports for bus oriented
parallel operations and with separate serial inputs
and outputs for expansion. Signals applied to the
Select (So, S1) inputs determine the mode of
operation —shift left, shift right, parallel entry or
hold. State changes are initiated by the rising edge
of the clock. Inputs can change when the clock is in
either state, provided that the recommended setup
and hold times are observed, relative to the clock
rising edge. An active-LOW Master Reset input
overrides clocked operations and clears the register.
A HIGH signal on either Output Enable (OE) input
forces the 1/O pins to the high impedance state but
does not interfere with other operations.

Multiplexed Parallel 1/0 Ports
Separate Serial Inputs and Outputs
Expandable Bidirectional Shifting
3-State Outputs for Bus Applications
Shift Frequency 80 MHz Typ
Propagation Delay 9.0 ns Typ
Supply Current 68 mA Typ

OE
MR Qo 1/00 1/01 1/02 1/03 1/04 1/Os5 1/06 1/07

11|

9 8 7 1

Logic Symbol
11 18
DSo DS?
e )
19 ——1 84
12— cP a1
2
3

NENERE

4 16

Vcc = Pin 20
GND = Pin 10
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Registers

8-Bit Serial/Parallel
Register

(With Sign Extend)

54F/74F 322

Description — The 'F322 is an 8-bit shift register with
provision for either serial or parallel loading and with
3-state parallel outputs plus a bi-state serial output.
Parallel data inputs and parallel outputs are
multiplexed to minimize pin count. State changes
are initiated by the rising edge of the clock. Four
synchronous modes of operation are possible: hold
(store), shift right with serial entry, shift right with
signal extend, and parallel load. An asynchronous
Master Reset (MR) input overrides clocked operation
and clears the register. A HIGH signal on the Output
Enable (OE) input forces the I/0 pins to the high
impedance state but does not interfere with other
operations. The 'F322 operates with the 'LS384
Multiplier and provides the sign extend function for
twos complement arithmetic.

Muitiplexed Parallel 1/0 Ports
Separate Serial Input and Output
Sign Extend Function

3-State Outputs for Bus Applications
Shift Frequency 80 MHz Typ
Propagation Delay 9.0 ns Typ
Supply Current 70 mA Typ

Logic Symbol

1 —Of RE

18 —Of SE
1 —— CP

8 —Ojf OE
MR 1/07 1/06 1/05 1/04 1/03 1/02 1/01 1/00 Qo

FITTTTTTT]

6 5 15 6 14 7 13 12

Vce = Pin 20
GND = Pin 10

8-Bit Universal
Shift/Storage
Register

(With Synchronous Reset and Common 1/0 Pins)

54F/74F 323

Description — The 'F323 is an 8-bit universal shift/reg-
ister with 3-state outputs. Its function is similar to
the 'F299 with the exception of Synchronous Reset.
Parallel load inputs and flip-flop outputs are
multiplexed to minimize pin count. Separate inputs
and outputs are provided for flip-flops Qo and Q7 to
allow easy cascading. Four operation modes are
possible: hold (store), shift left, shift right and
parallel load. The flip-flops are edge-triggered and
state changes are initiated by the rising edge of the
clock.

Multiplexed Parallel 1/0 Ports
Separate Serial Inputs and Outputs
Expandable Bidirectional Shifting
3-State Outputs for Bus Applications
Shift Frequency 80 MHz Typ
Propagation Delay 9.0 ns Typ
Supply Current 66 mA Typ

Logic Symbol
1 11 1 la
DSo DS7

Vce = Pin 20
GND = Pin 10



Registers

Quad 2-Port Register

54F/74F398

Description — The 'F398 is the logical equivalent of a
quad 2-input multiplexer feeding into four edge-
triggered flip-flops. A common Select input deter-
mines which of the two 4-bit words is accepted. The
selected data enters the flip-flops on the rising edge
of the clock. Both the true and complement outputs
of the flip-flops are available.

Select Inputs from Two Sources
Fully Edge-Triggered

True and Complement Outputs
Propagation Delay 6.3 ns Typ
Clock Frequency 150 MHz Typ
Supply Current 21 mA Typ

Logic Symbol
4 5 7 6 14 15 17 16
L1 111111

loa ha lob l1b doc lic lod 11d

1—S

" cpP

Qa Qb Qc

TIT]

2 3

Qg
12 13 19 18

Vce = Pin 20
GND = Pin 10

Quad 2-Port Register

54F/74F 399

Description — The 'F399 is the logical equivalent of a
quad 2-input multiplexer feeding into four edge-
triggered flip-flops. A common Select input deter-
mines which of the two 4-bit words is accepted. The
selected data enters the flip-flops on the rising edge
of the clock. The 'F399 is the 16-pin version of the
’F398, with only the Q outputs of the flip-flops
available.

Select Inputs from Two Sources
Fully Edge-Triggered
Propagation Delay 6.3 ns Typ
Clock Frequency 150 MHz Typ
Supply Current 21 mA Typ

Logic Symbol

3 4 6 5 11 12 14 13

LI LT ]]

foa a oo hib foc Yic loa hd

9 —CP
Qa Qb Qc Qd
2 7 10 15
Vce = Pin 16
GND = Pin 8



3-19 Counters

Synchronous 54F/74F160
Presettable BCD 54F/74F162
Decade Counter

Description — The 'F160 and 'F162 are high speed Logic Symbol
synchronous decade counters operating in the BCD

(8421) sequence. They are synchronously presettable 9 3 4 5 6
for application in programmable dividers and have J, I | ! l
two types of Count Enable inputs plus a Terminal

Count output for versatility in forming synchronous PE Po P1 P2 Ps
multistage counters. The 'F160 has an asynchronous 7—]CEP

Master Reset input that overrides all other inputs 10 — CET TCp—15
and forces the outputs LOW. The 'F162 has a 2—cP
Synchronous Reset input that overrides counting ‘R Qo @1-Q2 Q3
and parallel loading and allows all outputs to be

simultaneously reset on the rising edge of the clock. ? l l ] I

1 14 13 12 11
Synchronous Counting and Loading

High Speed Synchronous Expansion Vce = Pin 16
Propagation Delay 7.5 ns Typ GND = Pin 8
Count Frequency 120 MHz Typ o o 180

Supply Current 35 mA Typ

Synchronous 54F/74F161
Presettable 54F/74F163
Binary Counter

Description — The 'F161 and 'F163 are high speed Logic Symbol
synchronous modulo-16 binary counters. They are

synchronously presettable for application in pro- 9 3 4 5 6
grammable dividers and have two types of Count é I [ I L

Enable inputs plus a Terminal Count output for

versatility in forming synchronous multistage counters. PE Po P1 P2 P3

The 'F161 has an asynchronous Master Reset input 7—CEP

that overrides all other inputs and forces the outputs 10 — CET TC—15
LOW. The 'F163 has a Synchronous Reset input that 2 —JcP

overrides counting and parallel loading and allows ‘R Qo Q1 Q2 Q3

the outputs to be simultaneously reset on the rising

edge of the clock. ? l I I I

114 13 12 11
Synchronous Counting and Loading

High Speed Synchronous Expansion Vce = Pin 16
Propagation Delay 7.5 ns Typ “;ND = Pin 8
Count Frequency 120 MHz Typ AR

Supply Current 35 mA Typ



Counters

Up/Down
Decade Counter

(With Preset and Ripple Clock)

54F/74F190

Description — The 'F190 is a reversible BCD (8421)
decade counter featuring synchronous counting and
asynchronous presetting. The preset feature allows
the 'F190 to be used in programmable dividers. The
Count Enable input, the Terminal Count output and
the Ripple Clock output make possible a variety of
methods of implementing multistage counters. In the
counting modes, state changes are initiated by the
rising edge of the clock. The Count Enable and
Up/Down control inputs can be changed with the
clock in either state, provided only that the
recommended setup and hold times are observed.

Synchronous Counting
Asynchronous Parallel Load
Propagation Delay 10 ns Typ
Count Frequency 70 MHz Typ
Supply Current 35 mA Typ

Logic Symbol

1 15 1 10 9

ol ]]

PL Po P1 P2 P3

5—up RC jJo—13
4 —OJ CE
14 —4 CP TCp—12

Q Q1 Q Q3

BN

3 2 6 7

Vce = Pin 16
GND = Pin 8

Up/Down
Binary Counter

(With Preset and Ripple Clock)

54F/74F191

Description — The 'F191 is a reversible modulo-16
binary counter featuring synchronous counting and
asynchronous presetting. The preset feature allows
the 'F191 to be used in programmable dividers. The
Count Enable input, the Terminal Count output and
the Ripple Clock output make possible a variety of
methods of implementing multistage counters. In the
counting modes, state changes are intiated by the
rising edge of the clock. The Count Enable and
Up/Down control inputs can be changed with the
clock in either state, provided only that the
recommended setup and hold times are observed.

Synchronous Counting
Asynchronous Parallel Load
Propagation Delay 10 ns Typ
Count Frequency 70 MHz Typ
Supply Current 35 mA Typ

Logic Symbol

1 15 1 10 9

PL Po P1 P2 P3

5—umo RC jJo—13
4—O|CE
14—y CP TCp—12

Q Q1 Q Q3

Vce = Pin 16
GND = Pin 8
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Counters

Up/Down
Decade Counter

(With Separate Up/Down Clocks)

54F/74F192

Description — The 'F192 is a reversible BCD decade
(8421) counter featuring synchronous counting and
asynchronous paraliel loading. Separate Count Up
and Count Down clock inputs determine the
direction of counting and in either mode the circuits
operate synchronously. State changes are initiated
by the rising edge of the clock. Separate Terminal
Count Up (carry) and Terminal Count Down
(borrow) outputs are gated clocks for a subsequent
stage, thus simplifying multistage counter designs.
Preset data inputs make the 'F192 useful in program-
mable counters. The Parallel Load (PL) input
overrides counting, while the Master Reset

(MR) input overrides both counting and parallel
loading.

Separate Up and Down Clocks
Asynchronous Parallel Loading

Carry and Borrow Outputs for Cascading
Propagation Delay 6.5 ns Typ

Count Frequency 70 MHz Typ

Supply Current 35 mA Typ

Logic

Symbol

115 1 10 9

111

PL Po P1 P2 P3
CPy TCu

CPp TCo
MR Qo Q1 Q2 Q3

0— 12
o—13

HERR

14 3 2 6 7

Vce = Pin 16

GND =

Pin 8

Up/Down
Binary Counter

(With Separate Up/Down Clocks)

54F/74F193

Description — The 'F193 is a reversible modulo-16
binary counter featuring synchronous counting and
asynchronous parallel loading. Separate Count Up
and Count Down clocks determine the direction of
counting and in either mode the circuits operate
synchronously. State changes are initiated by the
rising edge of the clock. Separate Teminal Count Up
(carry) and Terminal Count Down (borrow) outputs
are gated clocks that need no external logic to serve
as clocks for a subsequent stage, thus simplifying
multistage counter designs. Preset data inputs make
the 'F193 useful in programmable counters. The
Parallel Load (PL) input overrides counting, while
the Master Reset (MR) input overrides both counting
and parallel loading.

Separate Up and Down Clocks
Asynchronous Parallel Loading

Carry and Borrow Outputs for Cascading
Propagation Delay 6.5 ns Typ

Count Frequency 70 MHz Typ

Supply Current 35 mA Typ

Logic

Symbol

11 15 1 10 9

111

PL Po P1 P2 P3
CPu TCu

CPp TCo
MR Qo Q1 Q2 Q3

0—12

P—13

BEER

14 3 2 6 7

Vee = Pin 16

GND =

Pin 8




Buffer/Transceivers

Octal Buffer/Line Driver

(With 3-State Outputs)

3-22

54F/74F240

Description — The 'F240 contains eight inverting
buffers with 3-state outputs. They offer improved PC
board density and are well suited as memory
address drivers, clock drivers and bus oriented
transmitters or receivers. The 'F240 has a pair of
active-LOW Output Enable (OE) inputs, each of
which controls four of the buffers. The data inputs
are designed with Schmitt-type hysteresis to in-
crease noise margins. Outputs are designed to
exhibit low leakage in the power-down condition.

Inverting Buffers

Separate 4-Bit Enables

Output Sink 64 mA, Source 15 mA
Hysteresis on Data Inputs
Propagation Delay 4.5 ns Typ
Supply Current 64 mA Typ

Octal Buffer/Line Driver

(With 3-State Outputs)

Logic Symbol
6E1|'1_'-—o‘[>"'—'—'——— 20] vee
2] —b 19] OF:
= N il =
EF\PQ m|
= N =
E_\Q 7]
Aol
E&W il
= NS =
GNDH\—Q——E
GND = Pin 10

54F/74F241

Description — The 'F241 contains eight non-inverting
buffers with 3-state outputs. Four of the buffers are
controlled by an active-HIGH Output Enable (OE)
input and four are controlled by an active-LOW OE
input. This makes them well suited for pairing in
transceiver applications. The data inputs are de-
signed with Schmitt-type hysteresis to increase
noise margins. Outputs are designed to exhibit low
leakage in the power-down condition.

Non-Inverting Buffers

Opposite Polarity 4-Bit Enables
Outputs Sink 64 mA, Source 15 mA
Hysteresis on Data Inputs
Propagation Delay 6.0 ns Typ
Supply Current 64 mA Typ

Logic Symbol
O-E1E—O‘D:-'—— 20] Vce
E <t [19] OE>
E%—E_‘ )
B M1
Nl ==
E_\"_Q: 7l
E&—E_—' .7
N
E\g_,ﬂ

GND [10 [11]

F

Vce = Pin 20
GND = Pin 10
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Buffer/Transceivers

Quad Bus Transceiver

(With 3-State Outputs)

54F/74F242

Description — The 'F242 contains four inverting
transceivers with 3-state outputs. They are designed
for 4-line asynchronous 2-way communication be-
tween data or control busses. An active-LOW Output
Enable (OE) input controls data flow in one
direction; an active-HIGH OE input controls data
flow in the other direction. The data inputs are
designed with Schmitt-type hysteresis to increase
noise margins. Outputs are designed to exhibit low
leakage in the power-down condition.

Inverting Buffers

2-Way Bus Communication
Outputs Sink 64 mA, Source 15 mA
Hysteresis on Data Inputs
Propagation Delay 4.5 ns Typ
Supply Current 64 mA Typ

Logic Symbol

(]
Ne[zZ]
]

e

T

Gnog%

"4"‘
1L
L |
L
1|

E Vcc
T_s]Ez
[12]NC

l=f L] (5] 2]

Vce = Pin 14
GND = Pin 7

Quad Bus Transceiver

(With 3-State Outputs)

54F/74F243

Description — The 'F243 contains four non-inverting
transceivers with 3-state outputs. They are designed
for 4-line asynchronous 2-way communication be-
tween data or control busses. An active-LOW Output
Enable (OE) input controls data flow in one
direction; an active-HIGH OE input controls data
flow in the other direction. The data inputs are
designed with Schmitt-type hysteresis to increase
noise margins. Outputs are designed to exhibit low
leakage in the power-down condition.

Non-Inverting Buffers

2-Way Bus Communication
Outputs Sink 64 mA, Source 15 mA
Hysteresis on Data Inputs
Propagation Delay 6.0 ns Typ
Supply Current 64 mA Typ

Logic Symbol
AJ T
_ -
Ei[1 14] vce
ne[Z] |
] p 12]NC

(e]
N [T

TEEE

Vce = Pin 14
GND =Pin7




Buffer/Transceivers

Octal Buffer/Line Driver

(With 3-State Outputs)

54F/74F244

Description — The 'F244 contains eight non-inverting
buffers with 3-state outputs. They offer improved PC
board density and are well suited as memory
address drivers, clock drivers and bus oriented
transmitters or receivers. The 'F244 has a pair of
active-LOW Output Enable (OE) inputs, each of
which controls four of the buffers. The data inputs
are designed with Schmitt-type hysteresis to in-
crease noise margins. Outputs are designed to
exhibit low leakage in the power-down condition.

Non-inverting Buffers

Separate 4-Bit Enables

Outputs Sink 64 mA, Source 15 mA
Hysteresis on Data Inputs
Propagation Delay 6.0 ns Typ
Supply Current 64 mA Typ

Logic Symbol

-

b
m
=

20| Vcc

19] OE2

it

BRERERERERERSES)

ansssss

f

|

GND

Vcc = Pin 20
GND = Pin 10

Octal Bidirectional
Transceiver

_ (With 3-State Inputs/Outputs)

54F/74F545

Description — The 'F545 contains eight non-inverting
bidirectional buffers with 3-state outputs and is
intended for bus-oriented applications. Current
sinking capability is 20 mA at the A ports and 64 mA
at the B ports. The Transmit/Receive (T/R) input
determines the direction of data flow through the
bidirectional transceiver. Transmit (active-HIGH) en-
ables data from A ports to B ports; Receive (active-
LOW) enables data from B ports to A ports. The
Output Enable input, when HIGH, disables both A
and B ports by placing them in a 3-state condition.
Output HIGH voltage VoH is specified as 3.6 V for
MOS interfacing.

Non-Inverting Buffers

Bidirectional Data Path

B Outputs Sink 64 mA, Source 15 mA
VoH Specified as 3.6 V at 0.4 mA
Propagation Delay 6.0 ns Typ

Supply Current 128 mA Typ

Logic Symbol

1 2 8
AR
Ao A1 A2 A3 As As Ag A7
9—O] OE

11—4T/R
Bo B1 B2 B3 B4 Bs Bg B7

19 18 17 16 15 14 13 12

Vce = Pin 20
GND = Pin 10



3-25 Arithmetic Operators

4-Bit Arithmetic 54F/74F181
Logic Unit

Description — The 'F181 is a 4-bit Arithmetic Logic Logic Symbol

Unit capable of performing 16 arithmetic or 16 logic

operations on two 4-bit operands Ag — A3z and 1 23 22 21 20 19 18

Bo — Bs. The Carry Out (Cn + 4) output is provided

for npple carry ex{)ansoon while the Carry Propa- $ A $ $ & A $ ‘-L

gate (P) and Carry Generate (G) outputs can be Ao Bo A1 B1 A2 B2 A3 By

used with an 'F182 or similar Carry Lookahead 7—¢Cn Cn+ap—16
Generators for faster operations on longer words. 8 —IM

The Mode Control (M) input determines whether a 6 — so 54L8/74L8181 A =Bp—14
logic (M = H) or an arithmetic (M = L) operation is s—1s, “B:L‘é'l‘(';m:ﬁ:r'c

performed. Signals applied to the Select (So —Sa) s, Gjo—17
inputs determine the specific function or operation. s, plo— 15
Performs 16 Arithmetic Operations Fo F _F2 Fs

Performs 16 Logic Functions T T T ?

Internal Lookahead for Fast Ripple Carry 1" 13

G and P Outputs for External Lookahead

A or B to Carry Delay 10 ns Typ

Ex-OR Logic Delay 8.7 ns Typ Vce = Pin 24

Supply Current 39 mA Typ GND = Pin 12

Carry Lookahead 54F/74F182
Generator

Description — The 'F182 is a high-speed carry Logic Symbol

lookahead generator for use with the 'F181, 'F381,

2901A or other 4-bit ALUs in arithmetic operations 1 1514 6 5

on words longer than four bits. It accepts up to four

pairs of active-LOW Carry Propagate (Po — P3) and J’ é ‘L J’ <L $ $ (I’

Carry Generate (Go — Ga) signals, an active-HIGH Po Go P1 G P2 Gz P3G o— 10

Carry input (Cn) and provides anticipated active-

HIGH carries (Cn + x, Cn +y, Cn + z) across four 13—Cn

ALUs. It also has active-LOW Carry Propagate (P) c c c P[O— 7
. . n+x n+y n+z

and Carry Generate (G) outputs for optional use in

further levels of lookahead. The 'F182 works equally I ] |

well when the ALU operand inputs follow either the 7 N 9

active-LOW or the active-HIGH convention.

Vce = Pin 16
Provides Lookahead Across Four ALUs GND = Pin 8
Multi-Level Capability for Longer Words
Less Loading of ALU Outputs
Propagation Delay 4.6 ns Typ
Supply Current 19 mA Typ



Arithmetic Operators

9-Bit Parity
Generator/Checker

54F/74F280

Descriotion — The 'F280 is a high-speed parity
generator/checker that accepts nine bits of input
data and detects whether the number of HIGH
inputs is even or odd. If even, the Sum Even output
is HIGH; if odd, the Sum Even output is LOW. The
Sum Odd output is the complement of the Sum Even
output. For longer words, the Sum Even output is
used as an input to the next package.

Nine Input Lines

0Odd or Even Parity
Propagation Delay 12.5 ns Typ
Supply Current 25 mA Typ

Logic Symbol
8 9 10111213 1 2 4
LI

fo hh 12 13 4 Is 6 17 08

m

r—

.‘_lo

Vce = Pin 14
GND =Pin7

4-Bit Binary
Full Adder

(With Fast Carry)

54F/74F283

Description — The 'F283 high-speed 4-bit binary full
adder with internal carry lookahead accepts two
4-bit binary words (Ao — A3, Bo — B3) and a Carry
input (Co). It generates the binary Sum outputs
(So — S3) and the Carry output (Ca) from the most
significant bit. The 'F283 will operate with either
active-HIGH or active-LOW operands (positive or
negative logic).

Adds Two 4-Bit Numbers

Full Internal Carry Lookahead

Fast Ripple Carry for Economical Expansion
Ripple Carry Delay 4.7 ns Typ

Sum Output Delay 8.5 Typ

Supply Current 30 mA Typ

Logic Symbol

LT

Ao Bo A1 B1 A2 B2 A3 B3
7—4Co Cap—9

So S1 S2 S3

R

4 1 13 10

Vce = Pin 16
GND = Pin 8



Arithmetic Operators

4-Bit Arithmetic
Logic Unit

54F/74F 381

Description — The 'F381 is a 20-pin ALU that Logic Symbol
performs three arithmetic operations (A plus B,
A minus B, B minus A) and three logic functions 3 4 1 19 18 17 16
(AND, OR, Exclusive-OR) on two 4-bit words, A and | 1] | [ 1] ]
B. Two additional Select input codes force the Ao Bo A1 Bi A2 B2 A; B3
Function (Fg — F3) outputs LOW or HIGH. Carry 15.—=q Cn G 13
Propagate (P) and Generate (G) outputs are 7—s,
provided for use with the 'F182 Carry Lookahead
Generator for high-speed expansion to longer word 6—1s
lengths. For ripple expansion, please refer to the 5—1So PO—14
'F382 ALU. Fo F1 F2 F3
20-Pin Space-Saving Package ! 1 1]1 1‘2
Minimum Input Drive Required
Performs Eight Functions Vce = Pin 20
P and G Outputs for Expansion GND = Pin 10
Subtract Delay 8.5 ns Typ
Lookahead Delay 7.6 ns Typ
4-Bit Arithmetic 54F/74F382
Logic Unit
Description — The 'F382 is a 20-pin ALU that Logic Symbol
performs three arithmetic operations (A plus B,
A minus B, B minus A) and three logic functions 2 19 18 17 16
(AND, OR, Exclusive-OR) on two 4-bit words, A and | ] l l l 1 l l
B. Two additional Select input codes force the Ao Bo A1 B: Az B2 As Bs
Function (Fo —F3) outputs LOW or HIGH. An 15— cn Cn+ab—1a
Overflow output is provided for convenience in twos r—s
complement arithmetic. A Carry output is provided 2
for ripple expansion. For high-speed expansion 6 —1s:
using a Carry Lookahead Generator, please refer to 5 =—4So OVRp— 13
the 'F381. Fo F1 F2 F3
20-Pin Space-Saving Package .! !; 1I1 12
Minimum Input Drive Required
Performs Eight Functions Vce = Pin 20
GND = Pin 10

Ripple Carry and Overflow Outputs
A or B to Carry Output Delay 10 ns Typ
Select to Output Delay 14.5 ns Typ



Arithmetic Operators

8-Bit Identity
Comparator

54F/74F521

Description — The 'F521 is an expandable 8-bit
comparator. It compares two words of up to eight
bits each and provides a LOW output when the two
words match bit for bit. For longer words, two or
more packages can be cascaded by means of the
Ta = B input , which also serves as an active-LOW
enable input. '

Compares Two 8-Bit Words
Expandable for Longer Words
Space-Saving 20-Pin Package
Propagation Delay 7.5 ns Typ
Supply Current 28 mA Typ

Logic Symbol

18 17 16 15 14 13 12 11 9 6 5 4 3

AR EEAE

B7 A7 Bs As Bs As Bs As B3 A3 B2 A2 B1 A1 Bo Ao

N

1—Qlla-8
Oa-8
19
Vcc = Pin 20
GND = Pin 10

8-Bit by 8-Bit Multiplier

(With 3-State Outputs)

54F/74F558

Description — The 'F558 is a high-speed combina-
torial array that multiplies two 8-bit unsigned or
signed twos complement numbers and provides the
16-bit unsiged or signed product. Each input
operand X and Y has a mode control input that
determines whether the number is treated as signed
or unsigned. Two additional inputs, Rs and Ru, allow
the addition of a bit for rounding to the best signed
or unsiged fractional 8-bit result. For expansion
during signed or mixed multiplication, both the true
and complement outputs of the most significant bit
are available.

Unsigned, Signed or Mixed Multiplication

Full 16-Bit Product Outputs

MSB Complement Output for Signed Expansion
Rounding Inputs for Fractional 8-Bit Product
Propagation Delay 50 ns Typ

Supply Current 200 mA Typ

Logic Symbol

40 1-8 12-19 20

| 4 4 |

Xm Xo=X7 Y0o-Y7 Ym
9 = Rg
11 = Ry
21 —Qf OE
S0-S15 S15
fio |
39-31, 22
29-23
Vce = Pin 10
GND = Pin 30



3-29 Arithmetic Operators

Expandable 8-Bit 54F/74F559
Twos Complement
Multiplier/Divider

(With 3-State Outputs)

Description — The 'F559 implements fast signed twos Logic Symbol

complement multiplication and division as an

asynchronous peripheral in microprocessor and 2 22 21
minicomputer systems. It contains an 8-bit ALU, J’ I l
three 8-bit registers, a 4-bit sequence counter and

the control logic necessary to perform multiply, WE

F MSS

rounded multiply, fractional divide and integer divide 20 CE
operations. The two 8-bit operands are entered 7 YzZL YZR p—17
successively at the I/0 ports, whereupon the circuit 6 PPL PPR}—18

operates internally at a rate determined by an
externally applied clock frequency of up to 25 MHz.
Upon completion, and upon command, results are
presented at the |1/O ports in successive 8-bit words. 3
Linking inputs and outputs are provided for

expansion to longer words by using two or more

multipliers operating on the same 8-bit bus.

Ci Cojo—5
cpP TCp—4

ASS/
MR 1/00 1/01 1/02 1/03 1/04 1/Os5 1/O6 1/O7

23 16 15 14 13 11 10 9 8

Signed Twos Complement Arithmetic

Increases Processor Efficiency Vce = Pin 24
Low System Parts Count GND = Pin 12
Expandable in 8-Bit Increments

8-Bit Bus Oriented 3-State 1/0

16-Bit Multiply in 1.2 us Typ

16-Bit Divide in 1.6 us Typ



Memories

64-Bit Random
Access Memory

(With 3-State Outputs)

54F/74F189

Description — The 'F189 is a high-speed 64-bit RAM
organized as a 16-word by 4-bit array. Address
inputs are buffered to minimize loading and are fully
decoded on-chip. The outputs are 3-state and are in
the high impedance state whenever the Chip Select
(CS) input is HIGH. The outputs are active only in
the Read mode and the output data is the
complement of the stored data.

3-State Outputs for Bus Applications
Buffered Inputs for Minimum Loading
Address Decoding On-Chip

Address Access Time 20 ns Typ

Chip Select Access Time 12 ns Typ
Supply Current 43 mA Typ

Logic Symbol

2 4 6 1012 3

Vce = Pin 16
GND = Pin 8

64-Bit Random
Access Memory

(With Open-Collector Outputs)

54F/74F289

Description — The 'F289 is a high-speed 64-bit RAM
organized as a 16-word by 4-bit array. Address
inputs are buffered to minimize loading, and
addresses are fully decoded on-chip. Outputs are
open-collector type and are_in the off (HIGH) state
whenever the Chip Select (CS) input is HIGH. The
outputs are active only in the Read mode; output
data is the complement of the stored data.

Open-Collector Outputs

Buffered Inputs Minimize Loading
Address Decoding On-Chip
Address Access Time 20 ns Typ
Chip Select Access Time 12 ns Typ
Supply Current 43 mA Typ

Logic Symbol

2 4 6 1012 3

SRR

CS D1 D2 D3 Ds WE
1— Ao
15— A1
14— A2
13— A3
01 02 O3 O4
5 7 911
Vce = Pin 16
GND = Pin 8
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CONNECTION DIAGRAM

QUAD 2-INPUT NAND GATE 7
: . E 14{ Vcc
(2] 13]
ORDERING CODE: See Section 5 o &E
COMMERCIAL GRADE MILITARY GRADE PKG d )
PKGS Voo = +5.0 V 5%, VoG = +5.0 V £10%,
Ta = 0°C to +70°C Ta = -55°C to +125°C | TYPE ] 5 m
. 3 9]
Plastic 74F00PC 9A
DIP (P Gno (7 E
Ceramic
oIP (D) 74F00DC 54FO0DM 6A
F'f’g’ak 74FOOFC 54F00FM 3l
INPUT LOADING/FAN-OUT: See Section 2 for U.L. definitions
. 54F/74F (U.L.)
PIN NAMES DESCRIPTION HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

SYMBOL PARAMETER SaF/74F UNITS CONDITIONS

Min Typ Max
IccH 2.8 VIN = Gnd _
looL Power Supply Current 10.2 mA ViN = Open Vcc = Max
AC CHARACTERISTICS: See Section 2 for waveforms and load configurations

54F/T4F 54F 74F

Ta = +25°C, Ta, Vcc = | Ta, Vcc =

Vcc =+5.0V MIL COM FIG.
SYMBOL PARAMETER CL =15 pF CL=50pF |CL=50pF| UNITS NO.

Min Typ Max| Min Max | Min Max

tPLH . 16 29 39|20 70|20 6.0 2-17
tPHL Propagation Delay 15 26 36|20 65|20 s5| " 2-18
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CONNECTION DIAGRAM
QUAD 2-INPUT NOR GATE d—-" k-
ORDERING CODE: See Section 5 Gl EE
COMMERCIAL GRADE MILITARY GRADE PKG E E
PKGS Vcc =+5.0 V 5%, Vcc =+5.0 V £10%, S 10
Ta = 0°C to +70°C Ta =-55°C to +126°C | TYTE ] g é D)
(<] 9]
Plastic
DIP (P) 74F02PC 9A GND[Z E
Ceramic
DIP (D) 74F02DC 54F02DM 6A
F"(’g’a" 74F02FC 54F02FM 3l
INPUT LOADING/FAN-OUT: See Section 2 for U.L. definitions
54F/74F (U.L.)
PIN NAMES DESCRIPTION HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
SYMBOL PARAMETER S4F/74F UNITS CONDITIONS
Min Typ Max
lccH ‘ 5.6 ViN = Gnd _
looL Power Supply Current 13 mA - Vcc = Max
AC CHARACTERISITCS: See Section 2 for waveforms and load configurations
54F/74F 54F 74F
Ta = +25°C Ta, Vcc = | TA, Vcc =
: Vcc =+5.0V MiIL COM FIG.
SYMBOL PARAMETER CL =15 pF CL=50pF|CL=50pF| UNITS NO.
Min Typ Max| Min Max | Min Max
tPLH . 20 35 48|25 80|25 7.0 2-17
WHL Propagation Delay 15 26 35|20 65|20 55| 2-18

*Measured with one input HIGH, one input LOW for each gate.
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CONNECTION DIAGRAM

HEX INVERTER Ej" 4] vec
ORDERING CODE: See Section 5 3 Y 2]
COMMERCIAL GRADE MILITARY GRADE PKG 0 ¥ m
PKGS Vee = +5.0 V +5%, Vce = +5.0 V +10%,
Ta = 0°C to +70°C Ta=-55°C to +125°C | TYPE C] Y :1:;]’
6 9
Plastic
i 74F04PC %A | eno[T] L:a_]
Ceramic
Sl 74F04DC 54F04DM 6A
Flatpak 74F04FC 54F04F M 3l

INPUT LOADING/FAN-OUT: See Section 2 for U.L. definitions

54F/74F (U.L.)
PIN NAMES DESCRIPTION HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5

DC CHARACTERISITCS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

SYMBOL PARAMETER SAF/T4F UNITS CONDITIONS
Min Typ Max
IccH 4.2 ViN = Gnd _
looL Power Supply Current 53 mA Vin = Open Vec = Max
AC CHARACTERISTICS: See Section 2 for waveforms and load configurations
54F/T4F 54F 74F
Ta = +25°C, Ta, Vcc = | Ta, Vcc =
Vcc=+5.0V MIL COM FIG.
SYMBOL PARAMETER CL =15 pF CL=50pF |CL=50pF| UNITS NO.
Min Typ Max| Min Max | Min Max
tPLH , 15 27 38|20 70|20 60 2-17
tPHL Propagation Delay 15 25 35|20 65|20 55 ns 2-18
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54F/74F08
QUAD 2-INPUT AND GATE

ORDERING CODE: See Section 5
COMMERCIAL GRADE MILITARY GRADE PKG
PKGS Vcec = +5.0 V £5%, Vcc =+5.0 V £10%, TYPE
TAa =0°C to +70°C Ta =-55°C to +125°C

Plastic
DIP (P) 74F08PC 9A
Ceramic
DIP (D) 74F08DC 54F08DM 6A
F'f‘g’a" 74F08FC 54F08FM 3l

CONNECTION DIAGRAM

0
]
(]

T

E Vce
i3]
2]

-

-

-
-

1]
im)

Py
o

o
"

5]
8]

©w

©

INPUT LOADING/FAN-OUT: See Section 2 for U.L. definitions

54F/74F (U.L.)

PIN NAMES DESCRIPTION HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5

DC CHARACTERISITCS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified

SYMBOL PARAMETER S4F/14F UNITS CONDITIONS

Min Typ Max
IccH 8.3 VIN = Open _
looL Power Supply Current 12.9 mA Vin =Gnd Vcc = Max
AC CHARACTERISTICS: See Section 2 for waveforms and load configurations

54F/74F 54F 74F

Ta =+25°C, Ta, Vcc = | TA, Vcc =

Vcc =+5.0V MiL COM FIG.
SYMBOL PARAMETER CL=15pF CL =50 pF |CL =50 pF| UNITS NO.

Min  Typ Max | Min Max | Min Max

tPLH ) 20 41 55|30 80 |30 7.0 2-17
tPHL Propagation Delay 25 36 5030 70 |30 60 ns 2-19
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TRIPLE 3-INPUT NAND GATE
ORDERING CODE: See Section 5
COMMERCIAL GRADE MILITARY GRADE PKG
PKGS Vee = +5.0 V +5%, Vee = +5.0 V +10%, TYPE
Ta = 0°C to +70°C Ta = -55°C to +125°C
Plastic
g 74F10PC 9A | anp
Ceramic
iy 74F10DC 54F10DM 6A
F'?g’ak 74F10FC 54F10FM 3l

7

[ G R E]

-
B

-
»

[2RSREIERSEE

CONNECTION DIAGRAM

<
(2]
o

INPUT LOADING/FAN-OUT: See Section 2 for U.L. definitions

54F/74F (U.L.)

PIN NAMES DESCRIPTION HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5

DC CHARACTERISITCS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

SYMBOL PARAMETER S4F/T4F UNITS CONDITIONS
Min Typ Max
lccH 2.1 ViNn = Gnd _
looL Power Supply Current 77 mA Vin =Open Vce = Max
AC CHARACTERISTICS: See Section 2 for waveforms and load configurations
54F/74F S54F 74F
Ta =+25°C, Ta, Vcc = | Ta, Vcc =
Vcc =50V MiIL COM FIG.
SYMBOL PARAMETER CL =15 pF CL =50 pF |CL =50 pF| UNITS NO.
Min Typ Max| Min Max | Min Max
tPLH . 15 29 39| 20 70|20 60 2-17
tPHL Propagation Delay 15 27 37|20 65|20 55| 2-18

N
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CONNECTION DIAGRAM
TRIPLE 3-INPUT AND GATE 7
E 1__4] Vcc
' ] i3]
ORDERING CODE: See Section 5 G B
3 12
COMMERCIAL GRADE MILITARY GRADE PKG @ o
11
PKGS Vce = +5.0 V +5%, Vee =+5.0 V £10%, TYPE
Ta = 0°C to +70°C Th = -55°C to +125°C ] 9]
Plastic E Ej
DIP (P 74F11PC 9A ano 7] o
Ceramic
DIP (D) 74F11DC 54F11DM 6A
F'f‘g’a" 74F11FC 54F11FM 3l
INPUT LOADING/FAN-OUT: See Section 2 for U.L. definitions
54F/74F (U.L.)
PIN NAMES DESCRIPTION HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
SYMBOL PARAMETER SAF/74F UNITS CONDITIONS
Min Typ Max
IccH 6.2 VIN = Open _
looL Power Supply Current 97 mA Vin =Gnd Vcc = Max
AC CHARACTERISTICS: See Section 2 for waveforms and load configurations
54F/74F 54F 74F
Ta =+25°C, Ta, Vcc =| Ta, Vcc =
Vcc =+5.0 V MIL CcCOM FIG.
SYMBOL PARAMETER CL =15 pF CL=50pF| CL=50pF| UNITS NO.
Min Typ Max| Min Max| Min Max
tPLH . 25 42 55|30 80|30 70 2-17
tPHL Propagation Delay 25 37 50|30 70|30 60 ns 2-19
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4-9
CONNECTION DIAGRAM
DUAL 4-INPUT NAND GATE Ny
E Evcc
. E3 1]
ORDERING CODE: See Section 5 N3] B
COMMERCIAL GRADE MILITARY GRADE PKG @ Tine
PKGS Vce = +5.0 V £5%, Vcec = +5.0 V £10%,
Ta = 0°C to +70°C Ta =-55°C to +125°C | TYPE £ D)
3
Plastic 74F20PC 9A - =
DIP (P) ano [7] 0|
Ceramic
DIP (D) 74F20DC 54F20DM 6A
F'f‘g’ak 74F20FC 54F20FM 3
INPUT LOADING/FAN-OUT: See Section 2 for U.L. definitions
54F/74F (U.L.)
PIN NAMES DESCRIPTION HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
SYMBOL PARAMETER SAF/T4F UNITS CONDITIONS
Min Typ Max
IccH 1.4 ViN = Gnd _
looL Power Supply Current 5.1 mA Vin = Open Vcc = Max
AC CHARACTERISTICS: See Section 2 for waveforms and load configurations
54F/74F 54F 74F
Ta=+25°C, | Ta, Vcc=| Ta, Vcc=
Vcc =+5.0V MIL COM FIG.
SYMBOL PARAMETER CL=15pF CL =50 pF|CL=50pF| UNITS NO.
Min  Typ Max | Min Max | Min Max
tPLH ) 15 29 39|20 70| 20 6.0 2-17
tPHL Propagation Delay 15 28 38|20 65|20 55| " 2-18
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CONNECTION DIAGRAM
QUAD 2-INPUT OR GATE —
O 1a] vee
] 13]
ORDERING CODE: See Section 5 G E
COMMERCIAL GRADE MILITARY GRADE PKG o E m)
PKGS Vcc = +5.0 V £5%, Vee = +5.0 V £10%,
Ta = 0°C to +70°C Ta=-55°C to +126°C | T'PE ] J & 1o
Plastic 74F32PC 9A © !
DIP (P) GND[7 E
Ceramic
DIP (D) 74F32DC 54F32DM 6A
F"(’;)pak 74F32FC 54F32FM 3l
INPUT LOADING/FAN-OUT: See Section 2 for U.L. definitions
54F/74F (U.L.)
PIN NAMES DESCRIPTION HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
SYMBOL PARAMETER SaF/74F UNITS CONDITIONS
Min Typ Max
IccH . 8.3 ViN = Open _
looL Power Supply Current 155 mA Vin =Gnd Vcc = Max
AC CHARACTERISTICS: See Section 2 for waveforms and load configurations
54F/74F 54F 74F
Ta = +25°C, Ta, Vcc = | Ta, Vcc =
Vce =+5.0V MiL coM FIG.
SYMBOL PARAMETER CL =15 pF CL =50pF |CL=50pF| UNITS NO.
Min Typ Max | Min Max | Min Max
tPLH . 25 39 55|30 80|30 70 2-17
tPHL Propagation Delay 25 35 50|30 70|30 6.0 ns 2-19
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CONNECTION DIAGRAM
4-2-3-2-INPUT AND OR-INVERT GATE I ...
| B )
ORDERING CODE: See Section 5 B o)
COMMERCIAL GRADE MILITARY GRADE PKG E l_‘.]
PKGS Vece = +5.0 V 5%, Vcc = +5.0 V £10%,
Ta = 0°C to +70°C Ta=-56°C to +125°C | TYPE ] D)
Plastic 74F64PC 9A = !
DIP (P) ano [7] 8]
Ceramic .
DIP (P) 74F64DC 54F64DM QA
F'fg’ak 74F64FC 54F64FM 3l
INPUT LOADING/FAN-OUT: See Section 2 for U.L. definitions
54F/74F (U.L.)
PIN NAMES DESCRIPTION HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
SYMBOL PARAMETER SaF/74F UNITS CONDITIONS
Min Typ Max
lccH 2.8 ViN = Gnd _
looL Power Supply Current 4.7 mA + Vcc = Max
AC CHARACTERISTICS: See Section 2 for waveforms and load configurations
54F/74F 54F 74F
Ta = +25°C, Ta, Vcc = | Ta, Vcc =
Vcc =+5.0V MiL COM FIG.
SYMBOL PARAMETER CL=15pF CL=50pF |CL=50pF| UNITS NO.
Min Typ Max | Min Max | Min Max
tPLH ) 15 36 48|20 80 |20 7.0 2-17
tPHL Propagation Delay 15 28 38|20 65|20 55| " 2-18

*IccL is measured with all inputs of one gate open and remaining inputs grounded.
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CONNECTION DIAGRAM

54F/74F74
DUAL D-TYPE POSITIVE EDGE-

TRIGGERED FLIP-FLOP ] vee

E Cp2

[i2] 0,

DESCRIPTION — The 'F74 is a dual D-type flip-flop with Direct Clear and Set 7] ceo

inputs and complementary (Q, Q) outputs. Information at the input is transferred 3 soc

to the outputs on the positive edge of the clock pulse. Clock triggering occurs o
at a voltage level of the clock pulse and is not directly related to the transition Q Q,

time of the positive-going pulse. After the Clock Pulse input threshold voltage GNolT 5] o

has been passed, the Data input is locked out and information present will not
be transferred to the outputs until the next rising edge of the Clock Pulse input.

LOGIC SsYMBOL

lo—»
b....

2—D: Qi —1 D2 Qp—9
ORDERING CODE: See Section 5 3—|cp, 1 dce,
COMMERCIAL GRADE MILITARY GRADE PKG o o P el
PKGS Vce = +5.0 V +5%, Vee = +5.0 V £10%, TYPE 7 7
Ta =0°C to +70°C Ta =-55°C to +125°C ! 13
Plastic
DIP (P) 74F74PC 9A
Ceramic
DIP (D) 74F74DC 54F74DM 6A
F":‘;‘Tak 74F74FC 54F74FM 3l
INPUT LOADING/FAN-OUT: See Section 2 for U.L. definitions
54F/74F
PIN NAMES DESCRIPTION HIGH/LOW
D1, D2 Data Inputs 0.5/0.375
CPy, CP2 Clock Pulse Inputs (Active Rising Edge) 0.5/0.375
Co1, Co2 Direct Clear Inputs (Active LOW) 0.5/1.125
Sp1, Sp2 _ Direct Set Inputs (Active LOW) 0.5/1.125
Q1, Q1, Q2, Q2 Outputs 25/12.5




LOGIC DIAGRAM ><

|
)
:
|

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

SYMBOL PARAMETER SAF/74F UNITS CONDITIONS
Min Typ Max
Icc Power Supply Current 10.5 mA Vcc = Max, Vep =0 V

AC CHARACTERISTICS: See Section 2 for waveforms and load configurations

54F/74F 54F 74F

Ta = +25°C, TA, Vcc = | Ta, Ve =

Vecc=+5.0V | MIL COM FIG.
SYMBOL PARAMETER CL=15pF CL =50 pF [CL =50 pF| UNITS NO.

Min Typ Max| Min Max | Min Max

fmax Maximum Clock Frequency 145 MHz 2-17,2-21
tPLH Propagation Delay 4.4 ns 2-17,
tPHL CPn to Qn or Qn 4.8 2-21
tPLH Propagation Delay! 3.2 ns 2-17,
tPHL Cbn or Spn to Qn or Qn 42 2-22
tPLH Propagation Delay2 34 ns 2-17,
tPHL Cbn or Spn to Qn or Qn 3.6 2-22

AC OPERATING REQUIREMENTS: See Section 2 for waveforms

54F/74F 54F 74F

Ta=+425°C, | Ta, Vcc = | Ta, Vcc = FIG.
SYMBOL PARAMETER Vce = +5.0 V MIL COM UNITS NO.

Min  Typ Max| Min Max | Min Max

ts (H) Setup Time, HIGH or LOW 2.0
ts (L) Dn to CPn 3.0 ns 2-20
th (H) Hold Time, HIGH or LOW 1.0
th (L) Dn to CPn 1.0
N CPn Pulse Width, HIGH or Low | ¢ ns 2-21
tw (L) 4.0
tw (L) Con or Spn Pulse Width LOW 4.0 ns 2-22

1. Vcp 220V 2 Vcp <08V
L
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54F/74F109

DUAL JK POSITIVE
EDGE-TRIGGERED FLIP-FLOP

DESCRIPTION — The 'F109 consists of two high speed, completely indepen-
dent transition clocked JK flip-flops. The clocking operation is independent
of rise and fall times of the clock waveform. The JK design allows operation as
a D flip-flop (refer to 'F74 data sheet) by connecting the“d.and K inputs together.

TRUTH TABLE

INPUTS OUTPUTS
@ tn @ th+

J K Q Q

L H No Change

L L L H

H H H L

H L Toggles

Asynchronous Inputs:
LOW: input to Sp sets Q to HIGH level
LOW input to Cp sets Q to LOW level
Clear and Set are independent of clock
Simultaneous LOW on Cp and Sp
makes both Q and Q HIGH

tn = Bit time hefore clock pulse
tn - 1 = Bit time after clock puise
H = HIGH Voltage Level

L = LOW Voitage Level

ORDERING CODE: See Section 5

CONNECTION DIAGRAM

Cor 1 = E Vce
" E:?g“ [ cop—{m) €0
& Bk s3] %

cp [[l e K o—{13] Kz

So1 [5}—asor cp—{12]cp,
Q'E'—‘Q‘ Sp b——‘E So2
a[f}do: | |oal—i0 0.

GNDE L 3] Q:

COMMERCIAL GRADE MILITARY GRADE oKG
PKGS Ve = +5.0 V 5%, Voc = 45.0 V +10%, TYPE
Ta = 0°C to +70°C Ta = 55°C to +125°C

Plastic
s 74F109PC 9A
Ceramic
o, 74F109DC 54F109DM 6A
F'?‘tf:ak 74F109FC 54F109FM 3l

LOGIC SYMBOL

5 11
4 )
2 J So Q—Q 14 J So al—10
a—{cp 2cp
7 13
3—K Q- 9K o—9
Co Cp a
¥ Y
1 15
Vcc = Pin 16
GND = Pin 8

INPUT LOADING/FAN-OUT: See Section 2 for U.L. definitions

54F/74F (U.L.)

PIN NAMES DESCRIPTION HIGH/LOW
Ji1, J2, K1, K2 Data Inputs 0.5/0.375
CP1, CP2 Clock Pulse Inputs (Active Rising Edge) 0.5/0.375
Co1, Cp2 Direct Clear Inputs (Active LOW) 0.5/1.125
Sb1, Sp2_ _ Direct Set Inputs (Active LOW) 0.5/1.125
Q1, Q2, Q1, Q2 Outputs 25/12.5
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LOGIC DIAGRAM

1
0
>
Y

K — 4
J
No
cp Do
Sp
Co

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

SYMBOL PARAMETER SAF/74F UNITS CONDITIONS
Min Typ Max
Icc Power Supply Current 1.7 mA Vcec = Max, Vep =0V

AC CHARACTERISTICS: See Section 2 for waveforms and load configurations

54F/74F 54F 74F

Ta = +25°C, Ta,Vcc = | Ta, Vcc =

Vcec = +5.0V MIL COM FIG.
SYMBOL PARAMETER CL =15 pF CL=50pF|CL=50pF| UNITS NO.

Min Typ Max| Min Max | Min Max

fmax Maximum Clock Frequency 140 MHz |2-17, 2-21
tPLH Propagation Delay 4.4
tPHL CPn to Qn to Qn 4.8 ns 2-17, 2-21
tPLH Propagation Delay! _ 3.2
tPHL Con or Spn to Qn or Qn 42 ns |2-17,2-22
tPLH Propagation Delay2 3.4 : )
tPHL Cobn or Spn to Qn or Qn 3.6 ns 217, 2-22

1. Vepz20V
2. Vcp<s08V
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L e e e
AC OPERATING REQUIREMENTS: See Section 2 for waveforms

54F/74F 54F 74F

Ta = +25°C, Ta, Vcc = | Ta, Vcc = FIG.

SYMBOL PARAMETER Vcec =+5.0V MIL COM UNITS NO.
Min Typ Max | Min Max | Min Max

ts (H) Setup_Time, HIGH or LOW 2.0
ts (L) Jn or Kn to CPn 3.0 ns 2.20
th (H) Hold Time, HIGH or LOW 1.0
th (L) Jn or Kn to CPn 1.0
tw (H) CPn Pulse Width, HIGH or Low | 49 ns 2-21
tw (L) 4.0
tw (L) Con or Spn Pulse Width LOW 40 ns 2-22
1. Vep 220V
2. Vep <08V
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Section 5

Ordering Information/
Package Outlines

Specific ordering codes, as well as the temperature
ranges and package types available, are listed on
each data sheet in Section 4. The Product
Index/Availability Guide and Selection Guides given
in Sections 1 and 3, respectively, list only the
“basic device numbers”. This basic number is used
to form part of a simplified purchasing code where
the package type and temperature range are
defined as follows:

XXXX D C

I—- Temperature
Range Code

Package Code

Device
Number (basic)

Temperature Range — Two basic temperature grades
are in common use:

C =Commercial
0°C to +70°C

M = Military
-55°C to +125°C

Package Code — One letter represents the basic
package type. Different package outlines exist
within each package type to accommodate varying
die sizes and number of pins, as indicated below:

D — Ceramic/Hermetic Dual In-line
4E, 6A, 6B, 61, 6N, 7B

F — Flatpak
3l, 4F, 4L, 4M

P — Plastic Dual In-line
8P, 9A, 9B, 9N, 9Z

Package Outlines — The package outlines indicated
by the codes above are shown in the detailed outline
drawings in this section.




5-4

JEDEC TO-86
Outline

3l

L - )
1c [r T Notes:
e ! 14 ———— : ! Pins are tin-plated 42 alloy
— 2 | Hermetically sealed alumina package
%gg zg ggg; Pin 1 orientation may be either tab or dot
[ me—— — . e Cavity size is .130 (3.30!
] 050 (1 27.0) | Package weight is 0.26 gram
B e— —. {
TYP.
.019 (0.483) | e—— 7 8 — | l
.015 (0.381) . JT L
TYP. i =
__.370(9.398) __.370(9.398)

1006 (0.152) | .250 (6.350) i .250(6.350)
.004 (0.102)

L - +
ﬁ — -

|.__.260 (6.604) $| i
.025 (0.635) ™ 240 (6.096) -065 (1.651)
TVP. .050 (1.270)

20-Pin CERDIP

4E

Notes:

Pins are tin-plated kovar or nickel alloy 42

Pins are intended for insertion in hole rows
on .300 (7.62) centers

They are purposely shipped with “positive”
misalignment to facilitate insertion

Board-drilling dimensions should equal
your practice for .030 (0.76) diameter pins

Hermetically sealed alumina package (black)

Cavity size is .140 x .250 (3.56 x 6.35)

*The .037-.027 (0.94-0.69: dimension does not apply to
the corner pins

-310 (7.87) Package weight is 2.4 grams
.290 (7.37)

975 (24.77)
1960 (24.38)
MEL\YAYATAYAYATAYAYAY:|
! 10 1 .025 (0.64)
.288 (7.32) L~ R. NOM.
280 (711
1" 20
VVVIVVVVVVK{ 3
-065 (1.65) ‘ P
G
.219 (5.56)
170 (4.32
[ ]
' 1
— — {11
l1 ¥ PLANE
— .020 (0.51) l
.165 (4.19) i { g
00 2580 wf (= el L.ﬁ?%%@?l
110 (2.79) .037 (0.94) .045 (1.14)
090 (2.29) 027 (0.69 .015 (0.38)
TYP.  TYP.

All dimensions in inches (bold) and millimeters (parentheses)




20-Pin CERPAK 4F

. |
C N Le Notes:
—————— e :———j Pins are tin -plated nickel ally

Base is Al203
 ———— ::—f 050 (127 Cavity size .200 x .200
 ————— — ~TVP. Package weight = 0.8 grams
| ————————— ——————
————— —
 ——— —————— )
——————— ———————— 2019 10.48)
.016 (0.38

 — —————— TYP.

| | s ﬁ—}

-300 (7.62

~ 1250 (6.35) >

.045 (1.14)
.025 (0.64)

#=

T

: ‘ 375 (9.52) 060 (152
SQUARE
 e— 16 ¥——— ? Notes:
——— :E—i— Pins are alloy 42
1 - 050 | Package weight is 0.4 gram
——— —————(1.270) | Hermetically sealed beryllia package
TYP. |
—— 1 40910389
.371 (9.4,
——] ) 37104
— |
.019 (0.483) ——— S— i
.015 (0.381) |
TY:. ——1 —| l
'_’T.’..i‘_  e— 9 f—— '
350 .350
. .250 _ _, L 250
! (g-ggg\ I (8.890)
(6. ) (6.350) .075 (1.905)
.006 (0.162) TYP.
.004 (0.102) TYP. 1060 (1.524)
' L)
;v ~.283(7.188) 4 .024 (0.610)
! .247 (6.274) 1 TYP.

All dimensions in inches (bold) and millimeters (parentheses)
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24-Pin CERPAK aM

.050 (1 270) Notes:
TYP Pins are tin-plated nickel alloy

) Base is Al203 or BeO
24 Cavity size is .200 x .200

23— Package weight is 0.8 grams
2—/———————
21—
20—
19 .620
18 mnap‘e)
17
.019 (.483) 16
.015 (.381)

TYP ————————10 ) ———
11 LS —— ]
12 13
_ J ]

L.350 (8.890).' L.350 (8.890)
.250 (6.350) .250 (6.350)

m

AN

|

.090 (2.286)
.065 (1.651)

-006 (.152) .395 (10.033) T
.004 (102) 365 (9.571)

14-Pin Hermetic 6A
Dual In-Line
(JEDEC TO-116 Outline)

Notes:

Pins are intended for insertion in hole rows
on .300 (7.620: centers

They are purposely shipped with “positive”

|
1 misalignment to facilitate insertion
.02
14

.785 (19.939)
7750 (19.05)

7HHHHHHHHHH

6 (.635) R Board-drilling dimensions should equal
.271 (6.883) NOM. your practice for .020 (0.508 diameter pin
245 (6.223) Pins are alloy 42
8 Package weight is 2.0 grams
.065 (1.651) _." [’
0457 (1143) ’__.310 (7.87)
7290 (7.37)
T | T
'] .015(381) | L
.200 (5.08) 4 T
MAX. “ MIN. t
SEATING _____y —\/\| el -
PLANE 165%a.191) || ‘ ‘ i .011 (2.79
1002 540) | ‘ ' 009 (229)
! Il -~ '__A.ozo (.508) |
| | ! .016 (.406) 375 25 ‘
110 037 . .- (9.625) |
090 ! ™ ~l27 | 0950 a3 Nom.
(2.794) (.940) 065 (1 651)
(2.286) (.686) ’
TYP. STANDOFF

WIDTH All dimensions in inches (bold) and millimeters (parentheses)




16-Pin

Dual In-Line

6B

r.__.._._,

.785 (19.939)
.755 (19.177)

_bﬁﬁﬁﬁﬁﬁﬂ

Notes:
Pins are tin-plated 42 alloy
Pins are intended for insertion in hole rows

on .300 (7.62: centers

40-Pin Dual In-Line

Side-Brazed

Dual |

n-Line

They are purposely shipped with “positive”
(5_333) misalignment to facilitate insertion
.27 ﬁgZ(,SSS) R Board-drilling dimensions should equal
(6. 223) : your practice for .020 (0.51; diameter pin
.245 Hermetically sealed alumina package
i 9 16 Cavity size is .110 x .140 (2.79 x 3.56:
V V v v v L‘) v I\J Package weight is 2.0 grams
*The .037-.027 (0.94-069) dimension does
.065 (1.651) !
*’l 1“.045 (1.143) not apply to the corner pins
.310(7.874)
.290 (7.366)
i]o15(381) |
.200 (5.080) ¥
MAX. MIN.
i . —LSEATING|
1 PLANE .011(279)
045 .009 (.227)
168 (;.1538%—-_ 0.183) ]
. (2. I
(Sas [‘7 375 (525) 4
- (.686) -020
110(2.794)  gTANDOFF (.508)
.090 (2.286) 16
TYP (.406)

6l

202051308 | Notes:
1.980 (50 292) Pin material nickel gold-plated kovar
| Cap is kovar
ﬂﬂﬂﬂﬂﬂ.ﬂﬂﬂﬂﬂﬂrﬂﬂﬂﬂﬂﬂ ! Base is ceramic
“ 20 , 1 Package weight is 6.5 grams
1590 (14.986) | | —025 6%
.565 (14.351) 1
v I 49 .610 (15.494)
TTOTOU000 1590 (14.986)
500 .060 (1.524) ,‘ e
(12.7) .040 (1.016) -500
.480 (12.700)
(12.192) .160 (4.064) ~ 480
.060 (1.524) .110 (2.794) (12.192)
.040 (1 016) v
- II 1
SE:J;:‘: ‘ *
J } 085 || .011(0.279)
(2.159) | .009 (0.229)
) 075
-‘75 (4.445) 110 (2.794) ‘g:g ‘} (‘)‘1‘2’ (2.905)|_ 675 (17.145)
125 (3.175) .090 (2.286) oxgiroe 020 (0.508) X.
.016 (0.406)
TYP.

All dimensions in inches (bold) and millimeters (parentheses)
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24-Pin Dual In-Line 6N

1.290 (32.766) Notes:
1.235 (31.369) Pins are tin-plated 42 alloy
Package material is alumina
FAYAYAYAYAYAYAYAYAYAYAYAY e e

Pins are intended for insertion in hole rows
1211109 8 7 6 54 3 21 on .600 (15.24) centers

.030 (0.762) : — am
They are purposely shipped with “positive
:zg ::;8;?: (-/'020 (0.508) misalignment to facilitate insertion
) : Cavity size is .230 x .230 15.84 x 5.84
Package weight is 6.5 grams
1314151617181920 2122 2324
NYAVAYAVAVAVAVAVAVAVLVAV
_.1 L-“s (1.651) ] 1100 (2.540)
.045 (1.143) .040 (1.016)
190 (4.826) T‘m 115.240)
: ' NOM.
.140 (3.556) 1063 (1.544)
:].025 (0.613)
"‘L SEATING
PLANE .011(0.279)
009 (0.229)
.200 (5.080) _,l ‘* .037 (0.940»41‘.020 (0.508) (19 050)
.100 (2.540) .027 (0.686) .016 (0.406) MAX
110 (2.794) STANDOFF
.090 (2.286) WIDTH
TYP.

16-Pin Dual In-Line 7B

P ___.785(19.939) Notes:

.755 (19.177) Pins are tin-plated 42 alloy

Pins are intended for insertion in hole rows
on .300 (7.62) centers

They are purposely shipped with “positive”
misalignment to facilitate insertion
g:; :é;g:; .025 (0.635) R Board-drilling dimensions should equal
' NOM. your practice for .020 (0.51) diameter pin
9 16 Hermetically sealed alumina package
Cavity size is .130 x .230
V V V V V V V k‘] *The .037-.027 (0.94-0.69) dimension does
L‘oss (1.651) not apply to the corner pins
.045 (1.143) Package weight is 2.2 grams
.310 (7.874)
.290 (7.366)
¥ .
.219 (5.562) .| .020 (0.508)
.170 (4.318) MIN.
. —YseaninG
_r_—ﬁE_ .011(0.279)
.009 (0.228)
S .045 (1.143)
“ .015 (0.381)
-165 (2.959) .110 (2.794) :] .375 (9. 525)..J
1100 (2.540) 090 (2.286) 1020 0.508) f+— 3T

.037 (0.939)* .016 (0.406)
TYP. .027 (0.685)
STANDOFF
WIDTH . A .
All dimensions in inches (bold) and millimeters (parentheses)




40-Pin Plastic
Dual In-Line

8P

2.050

(52.070)

e o Wk Ve T Vil Ve e ¥l Ve Ve VeV o Vil il T Vi

20

Notes:

Pins are tin-plated kovar

Package material is plastic

Pins are intended for insertion in hole rows
on .600 centers

.040 R They are purposely shipped with “positive”
.540 d/”-ms’ misalignment to facilitate insertion
(13.716) Package weight is 7.0 grams
L 21 40
T UUUUUUUUjUEUUUUUUUU
.060 (1.524)
150 1040 (1.016) .070 “-202“") .
(3.810 (1.18) -
)
[ “}_ Seating .010
2 50% ) Plane (0.254)
.130 (3. 302) |
.115 (2.921) _’I L_110(2794) .018 ‘li ‘J «Mégs .670.
.090 (2.286) 457" I RS (17.018)
TYP. REF.
14-Pin Plastic* 9A
.025 (0.64) Notes:
020 (0.57) Pins are tin-plated kovar
L 770 (19.56) | *Package material varies depending on the
k7 y roduct line
‘I 740 (18.:80) § 302 012 (0.30) produc o
l ‘ > 008 (0.20) Pins are intended for insertion in hole rows
: ’ on .300 (7.62i centers
. rfk' ﬁ ﬁ H‘] Ji'] IJ'L' rn] ! 045 (1.14) %% They are purposely shipped with “positive”
} 7 10 IR 035(089) 1 110 (2.80) misalignment to facilitate insertion
.260 (6.60) 71 090 (2.29) Board-drilling dimensions should equal
.240 (6.10) O Qk 085 (2.16) . .050(1.27) . your practice for .020 «9,508» diamleter pin
8 14 *T 075(1.90) \ 14 040 (1.02) Notch or eyectqr hole varies depending on
¥ 1 the product line
LL({ Lu,l LUJ LUJ—LUI LLIJ Lj’H Package weight is 0.9 grams
|
[ .080 (2.03)
™ M - =78
-065 (1.65)
.045 (1.14)
.310 (7.87)
-290 (7.37) 1020 (0.51)
S — | __¥ 0100025
[
.200 (5.08)— .015 (0.38)
MAX. NOM. /
SEATING _t
PLANE | ) f
011 (0.28)
, .009 (0.23)
.150 (3.81) * ‘ [__ — ;! R
100 (2.54) .020 (0.51) - 375 (9.52) -
110 (280) =) - '
099 229) STANDOFF .037 (0.94) orefoam now
TYP. WIDTH 027 (0.69) All dimensions in inches (bold) and millimeters (parentheses)
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16-Pin Plastic*
Dual In-Line

9B

Notes:

.025 (0.635)
.020 (0.508) Pins are tin-plated kovar or alloy 42 nickel
.770 (19.56) . Pins are intended for insertion in hole rows
. .740 (18.80) 1 on .300 :7.62: centers
302 g;g }gggg; They are purposely shipped with “positive”
NASASNANSNANAAA ] misalignment to facilitate insertion
- .045 T — Board drilling dimensions should equal
T 8 1 10:"553 | .110 (2.794) your practice for .0210 (0.51: diameter pin
.260 (6.604) to 889;“ AN 1090 (2.286) Package weight is 0.9 grams
-240 (6.096) Q’; 085 - .050 (1.270) *Package material varies depending on the
i 9 1671 .075 .040 (1.016) product line
(2.159) —] ***The .037-0.27 10.94-0.69: dimension does
LuJ H_'J LuJ L\H v k\) 11 (1.908) q not apply to the corner pins
| ***Notch or ejector hole varies depending on
.065 (1.651) *_;’ .025 (0.635) the product line
.045 (11437 T ™ NOM.
.020 (0.508)
[ .300 (7. 620) _|
~290 (7.366) 7] 010 (0:254)
i -] .015 :}T
.200 (5.080) 0381) ¥
MAX
Seating _y
Plane
| .011
! i ~.009
150 (3 810); : | .375 NOM. | 027
. g 110 %055 || .020(0.508) N (0.229)
100 2540~ = ‘990 ™1 ™ 027 ~iI* 1016 (0.406) (9.525) —
(2.794) (0.940)
(2.286) (0.686) STANDOFF WIDTH
Dual In-Line
1.260 (32.004) Notes Pins are tin-plated kovar
1.240 (31.496) Package material is plastic
Pins are intended for insertion in hole rows
l JATATATATATATAYAYAY on .600 (15.24 centers
12 1 They are purposely shipped with “positive”
.045 (1.143)R - ™ R .
misalignment to facilitate insertion
.560 (14.224) G |~ .035 (889) salig
.540(13.716)
1 13 24
Vi}—l {WAVAVIVAVAVAVAY
.065 (1.651) | .090 (2.286)
.045 (1.143) =065 (1.651)
.165 (4.191) 638(15240)
.145 (3.683) 1020 (508)
I MIN.
- —-L SEATING
PLANE 011 (279)
J M .009 (.229)
(2794)
.135 (3.429) 110 .037 (.940) .020 (.508) .700 (17.780)
115 (2.921) '090 .027 (.686) .016 (.406) MAX.

STANDOFF

(2.286)
WIDTH

All dimensions in inches (bold) and millimeters (parentheses)




20-Pin Plastic 9Z
Dual In-Line

1.033 (26.24) Notes:
1.027 (26.08) Pins are tin-plated alloy 42 copper
.100 (2.54) rolin 195
A A AVAWAWAY AWA Package material varies depending on the
10 product line
.256 (6.50) | Pins are intended for insertion in hole rows
11 | 20] —‘_F on .300 (7.62' centers
They are purposely shipped with “positive”
060 (1.52) \f—‘v v V V v v v V v ' misalignment to facilitate insertion
- 1. _ Board-drilling dimensions should equal your
L— (
TYP. ‘—1‘ ™ <—.200 (5.08) practice for .020 (0.51: diameter pin
.018 (0.46) Package weight is a little over 1.0 gram
TYP.
.310 (7.87)  ——
.290 (7.37)
. .025 (0.64!
.185 (4.70) .015 (0.38) | MAX.
NOM. NOM. ‘ | i
i - f
+ 0 SEATING .011(0.28)
? PLANE "“ .009 (0.23)

I
l‘.oss (1.65) TYP. !<—-——1,——'37,30‘;4°'

.125 (3.18)
MIN. —»J

|
110 (2.79) TYP. .032 (0.81)
.090 (2.29) TYP.

All dimensions in inches (bold) and millimeters (parentheses)
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FAIRCHILD SEMICONDUCTOR

FIELD SALES OFFICE AND DISTRIBUTOR LOCATIONS

ITALY
SALES OFFICES

Fairchild Semiconduttori S.p.A.

Via Rosellini 12
20124 Milano

Tel: (02) 688 74 51
Telex: 36522

Fairchild Semiconduttori S.p.A.

Via Flaminia Vecchia, 653
00191 Roma

Tel: (06) 3274006 / 3287548
Telex: 63046

DISTRIBUTORS

Adelsy s.a.s.

Viale Lombardia 17/2

40141 Bologna

Tel: (051) 48 1149 / 47 06 22
Telex: 51226

A.E.P.

Via Terracina 311
80125 Napoli

Tel: (081) 630 006

Claitron S.p.A.
Viale Certosa 269
20151 Milano

Tel: (02) 3088 085/7

Comprel s.r.l.

Viale Romagna, 1

20092 Cinisello Balsamo (MI)
Tel: 61 80 345 - 61 80 809
Telex: 39484

Gagliardi Elettronica s.n.c.
Via Vacchieri 8

10097 Regina Margherita (TO)
Tel: (011) 78 01 081/2/3

Telex: 22460

Hellis

Piazza Amendola 1
41049 Sassuolo
Tel: (059) 80 41 04

Microlem s.a.s.

Via Monteverdi 5

20131 Milano

Tel: (02) 220317 / 2203 26

Pantronic s.r.l.

Via Flaminia Nuova 219
00191 Roma

Tel: 3248 66 / 32 88 048
Telex: 63405

FRANCE

SALES OFFICE

Fairchild Camera and Instrument
(France) SA

121, Avenue d’ltalie

75013 Paris

Tel: (1) 5805566

Telex: 260937 - 200614

DISTRIBUTORS

Almex SA

48, Rue de L'Aubepine
9160 Anthony Cedex
Tel: 666 21 12

Telex: 20067

Martec
36, Rue Louis Pasteur
92100 Boulogne

R.E.A.

9, Rue Ernest Cognacq
92300 Levallois

Tel: 758 11 11

Telex: 620630

Scientech

11, Avenue Ferdinand Buisson
75016 Paris

Tel.: 609 91 36

Telex: 26004

Societe Aufray and Cie
45, Rue Gustave Nicolle
76057 Le Havre Cedex
Tel: 16 35 21 34 00

Societe Aufray
Entrepots de la Asse Seine
Zone Industrielle
76800 Saint Etienne du Rouvray
Tel: 163565222

Feutrier

Tel: 1577 74 67 33
Telex: 300021

Societe Gros S.

13, Avenue Victor Hugo
59350 Saint Andre les Lille
Tel: 1620512133

Telex: 120257

Societe Gros S.A.

14, Avenue du General Leclerc
54000 Nancy

Tel: 15282422

Telex: 8507

S.C.T. (Societe Commerciale
Toutelectyic)

15-17, Boulevard Bon Repos
31008 Toulouse Cedex

Tel: 156162 11 33

Telex: 531501

S.R.D. (Societe de Representation

et de Distribution)

88," Rue du Commandant Mages
13001 Marseille

Tel: 1591503355 / 6423 78/79
Telex: 440076

DIMEX

12, Rue du Seminaire
94150 Rungis

Tel: 68652 10

Telex: 200420

SPAIN

DISTRIBUTORS

Kontron, S.A.
Divisién Electrénica
Costa Brava, 13
Mirasierra

Madrid - 34

Telf: 73484 13
Telex: 23382 KONT E

Kimates Iberica, S.A.

Avda. Grimo. Franco 618, 5.° B
Barcellona-15

Telf: 230 02 04/230 02 05
Telex: 52927 ECROS E

REPRESENTATIVES
Fagor Electrotecnica, S. Coop.
San Andres s/n
s/n Apartado33
d ugén (Guipi )
Tel: 791244
Telex: 31521 FAGO E

GREECE

REPRESENTATIVE

Hellenic Scientific Representations Itd
11 Vrassida Street,

Athens 612

Tel. 711.140 - 713.154

Tix. 219330 GR



GERMANY
SALES OFFICES

Fairchild C

(Deut:

a and Instr
schland) GmbH

Daimlerstr. 15

8046
W-Gel

Garching-Hochbrueck
rman

y
Tel: (089) 32 00 31
Telex: 0524831 fair d

BENELUX

SALES OFFICE

Fairchild Camera and

Instrument GmbH

Paradijsiaan 39

Eindhoven - Holland

Tel: (040) 446909 - Telex: 51024

DISTRIBUTORS

Fairchild C a and Instr Rodelco Sa/Nv
(Deutschland) GmbH Av. H. Hooverlaan, 32
3000 Hannover B-1200 Brussel
Deltzenstrasse 15 Tel: (02) 73 54 137

Tel: (0511) 17844 Telex: 61415

Telex: 09 22922

Fairchild C and instr nt
(Deutschland) GmbH

7250 Leonberg

Poststrasse 37
Tel: (07152) 4 10 26

Telex:
Fairchild Camera and

07 245711
Instrument

(Deutschiand) GmbH

8500
Waldi

Nuernberg
uststrasse 1

Tel: (0911) 40 70 05

Telex:

06 23665

DISTRIBUTORS
Elektronik 2000 Vertriebs GmbH

8000

Muenchen 80

Neumarkter Str. 75

Tel: (089) 43 40 61 - Telex: 0522561
Technoprojekt

Heinrich-Ebner-Str. 13

7000 Stuttgart

Tel: 56 17 12 - Telex: 07254490

Elcowa GmbH

6200

Wiesbaden-Schierstein

Zeilstrasse 32
Tel: (06121) 23001

Telex:

04 186 202

Berger Elektronik GmbH
6000 Frankfurt

Am Tiergarten 14

Tel: (0611) 49 03 11

Telex:

04 12649

Unitronic GmbH

Inelco Nederland BV
Joan Muyskenweg 22
NL-1006 Amsterdam
Tel: (020) 93 4824
Telex 14622

SCANDINAVIA

SALES OFFICE

Hild € . AB
Svartengsgatan 6
S-11620 Stockholm
Tel: (08) 449255 - Telex:

DISTRIBUTORS

E. Friis-Mikkelsen A/S

51 Krogshojvej

DK-2880 Bagsvaerd

Tel: (02) 98 63 33 - Telex: 22350

Findip AB
Teollisuustie 7
P.O0. Box 34
SF-02700 Kauniainen
Tel: (90) 50 22 55
Telex: 123129
Datamatik AS
Ostersjoveien 62
Oslo 6, Norway
Tel: (02) 26 63 30
Telex: 16067
Nordqvist & Berg
P.O. Box 9145

17759

UNITED KINGDOM

SALES OFFICES

Fairchild Camera and Instrument
(England) Ltd.

Kingmaker House

Station Road

New Barnet, Herts. EN5 1NX
Tel: (01) 44073 11

Telex: 262835

DISTRIBUTORS

Barlec Ltd.

219 London Road

East Grinstead, Sussex
Tel: (0342) 24383

Comway Electronics Ltd.
John Scott House

Market Street

Bracknell, Berks. RGi2 1JU
Tel: Bracknell (0344) 24765 / 245 71
Telex: 847201

Gothic Electronics Ltd.
Beacon House

Hampton Street

Birmingham 19B9 3IP

Tel: (021) 236 5060 / 236 8541
Telex: 338731

I.T.T. Electronics Services
Edinburgh Way

Harlow, Essex

Tel: Harlow (0279) 26 777
Telex: 81146

Macro Marketing Ltd.

396 Bath Road

Slough, Bucks.

Tel: Slough (0753) 354 44
Burnham (06286) 6 30 11

Telex: 847083

Salford Electrical instruments Ltd.
Peel Works, Barton Lane

Eccles Manchester M30 8 HL

Tel: (061) 789 50 81

Telex- 667711

s.C. Components Ltd.
Unit 9 40 Industrial Centre
Coronatlon Road
?h Wycombe, Bucks.
(0494) 36146 - Telex: 837163

4000 Duesseldorf 30 $-10272 Stockholm
Muensterstr. 338 Tel: (08) 69 04 00 Superdls Led,
Tel: (0211) 63 42 14 Telex: 10407 41 Loverock Road
Telex: 08 586434 ITT Multikomponent Reading RG3 IED, Berks.
Spezial Electronic KG Ankdammsgatan 32 Tel: (0734) 59 49 33
Kreuzbreite 15 S~‘=71(43) Solna Sweden Telex: 847147
3062 Bueckeburg Tel: (08) 835150 )
Tel: (05722) 10 11 Telex: 10516 SeeroRlc enmady-Road,
Telex: 0971624 ITT Electronic Service Danmark Naas Road
1BH Ingenleurbiiro Harm Fabriksparken 31 Dublin 12, Ireland
Gutenbergring 35 DK - 260 Glostrup - Denmark Tel: (Dublin) 50 18 45
2000 Norderstedt Tel: (02) 4522 45 Telex: 4837
Tel: (040) 52 31 933 Telex: 33355 Most Electronics Ltd.
Telex: 2174188 Multikomponent 24 Broughton Street
Dr. Dohrenberg Kuortaneenkatu 1 Cheetham Hilf
1000 Berlin 30 SF-00510 Heleinki 51 Finland Manchester M88 NN
Bayreuther Str. fel: 90-73 90 19/73 90 94 Tel: (061) 8317672
Tel: (UJO) 2 138045 Telex: 0184860 Telex: 121450 TWX: 83 04
ANSTRIN Bovidari 13 Torsan! Cad. Kut Han N 38/605

ozidariceva ersani Cad. Kut Han No.
AND EASTERN EUROPE YU-41000 Zagreb Karahdy, Istanbul
SALES OFFICE Tel: (041) 644696 - Telex: 21288 ¥u|rkex4w33

ol:

Fairchild Electronics OTHER . DISTRIBUTORS. Telex: 23540
Schwedenplatz 2 W. Moor AG
A-1010 Wien Bahnstr. Toknim L

Tel: (0222) 63 58 21

Telex:

75096

DISTRIBUTORS
Electronic

Elektrot. Bauelem. Handelsges. GmbH

Amel

sgasse 49-51

A-1140 Wien - Austria

Tel:

Telex:

(0222) 94 86 11
12344

CH-8105 Hegensdorf

Tel: (01) 84066 44 - Telox: 52042
Primotec  AG

Wettlngerstr 23

CH-5400 B:

Tel: (056)265282 Telex: 58949
STG International Ltd.

Tel Aviv - lIsrael

Huberman Street 10 - P.O. Box 1275

Tel: (03) 24 82 31 - Telex: 32229

td.
Riza Sah Pehlevi Cad. 7
Kavaklidere, Ankara
Turkey
Tel: 27 58 00
Telex: 42155

Fairmont Electronic
P.O. Box 41102
Craighall 2024
§rout Africa

el: (48) 6421 - Telex: 83227






————
FAIRCHILD
I

Fairchild reserves the right to make changes in the circuitry or
specifications in this book at any time without notice. Manufactured

under one of the following U.S. Patents; 2981877, 3015048, 3064167,

3108359, 3117260; other patents pending. Fairchild cannot assume
responsibility for use of any circuitry described other than circuitry
entirely embodied in a Fairchild product. No other circuit patent
licences are implied.

Printed in ltaly

m Arti Grafiche Moderna - Via L. Bruni, 7 Milano - Tel. 68.84.443
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