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The circuit examples appearing in this manual have been used
to describe the characteristics and properties of these products.

The contents of the manual are complete as far as necessary to
assure accuracy and reliability, and Panasonic assumes no responsi-
bility with respect to problems resulting from the use of the circuits
described herein or patents by third persons.

Specifications may also be changed without notice in order to
make improvements.
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Numerical Index

Number Function PIN Page
DN74L500 Ouad 2-input Positive NAND Gates 14 53
DN74L501 Ouad 2-input Positive NAND Gates(with Open Collector Outputs) 14 55 —
DN74L502 Ouad 2-input Positive NOR Gates 14 57 —
DN74LS03 Ouad 2-input Positive NAND Gates(with Open Collector Outputs) 14 59 —
DN74L504 Hex Inverters 14 61 =
DN74LS05 Hex Inverters(with Open Collector Qutputs) 14 63
DN741508 Ouad 2-input Positive AND Gates 14 65
DN741509 Ouad 2-input Positive AND Gates(with Open Collector Outputs) 14 67
DN74LS10 Triple 3 -input Positive NAND Gates 14 69
DN74LS11 Triple 3-input Positive AND Gates 14 71
DN741L512 Triple 3-input Positive NAND Gates(with Open Collector Qutputs) 14 73
DN74L513 Dual 4 -input Positive NAND Schmitt-Triggers 14 75
DN74L514 Hex Schmitt-Trigger Inverters 14 77
DN74L515 Triple 3-input Positive AND Gates(with Open Collector Outputs) 14 79
DN74L520 Dual 4-input Positive NAND Gates 14 81
DN74LS21 Dual 4 -input Positive AND Gates 14 83
DN74L522 Dual 4 -input Positive NAND Gates(with Open Collector Outputs) 14 85
DN74L526 Quad 2-input High-Voltage Interface Positive NAND Gates 14 87
DN74LS27 Triple 3-input Positive NOR Gates 14 89
DN74L528 Quad 2-input Positive NOR Buffers 14 91
DN74L530 8-input Positive NAND Gates 14 93
DN74LS32 Quad 2-input Positive OR Gates 14 95
DN74L533 Quad 2-input Positive NOR Buffers(with Open Collector Outputs) 14 97
DN74L$37 Quad 2-input Positive NAND Buffers 14 99
DN74L538 Quad 2-input Positive NAND Buffers(with Open Collector Qutputs) 14 101
DN74LS40 Dual 4-input Positive NAND Buffers 14 103
DN74L542 BCD to Decimal Decoders 16 105
DN74LS51 2-wide 3-input 2-wide 2-input AND-OR-INVERT Gates 14 108
DN74LS54 4 -wide AND-OR-INVERT Gates 14 110
DN74LS55 2-wide 4-input AND-OR-INVERT Gates 14 112
DN74L573 Dual J-K Flip-Flops(with Reset) 14 114
DN74LS74A Dual D-type Positive Edge-Triggered Flip-Flops(with Set and Reset) 14 117
DN74LS75 4-bit Bistable Latches 16 120

_ DN74L576¢ Dual J-K Flip-Flops(with Set and Reset) 16 123
DN74L578 Dual J-K Flip-Flops(with Set, Common Reset and Common Clock) 14 126
DN74LS83A 4 -bit Binary Full Adders(with Fast Carry) 16 129
DN74LS$85 4 -bit Magnitude Comparator 16 132
DN74L586 Quad 2-input Exclusive OR Gates 14~ 136
DN74L590 Decade Counters 14 138
DN74L592 Divide-by-Twelve Counters 14 142
DN74L593 4 -bit Binary Counters 14 146
DN74LS958B 4 -bit Parallel Acces Shift Registers 14 150
DN74L5107 Dual J-K Flip-Flops(with Reset) 14 153
DN74L5109 Dual J-K Positive Edge-Triggered Flip-Flops (with Set and Reset) 16 156
DN74L5112 Dual J-K Negative Edge-Triggered Flip-Flops(with Set and Reset) 16 159
DN74L5113 Dual J-K Negative Edge-Triggered Flip-Flops(with Set) 14 162
DN74LS114 Dual J-K Negative Edge-Triggered Flip-Flops(with Set, Common Reset and Common Clock) 14 165
DN74L5123 Dual Retriggerable Monostable Multivibrators(with Reset) 16 168
DN74LS125A Quad Bus Buffer Gates (with 3-state Outputs) 14 171
DN74LS132 Quad 2-input Positive NAND Schmitt-Triggeres 14 174
DN74LS136 Quad 2-input Exclusive OR Gates(with Open Collector Outputs) 14 176




Numerical Index

Number Function PIN Page
DN74L5138 3-line to 8-line Decoder/Demultiplexers 16 178
DN74LS139 Dual 2-line to 4-line Decoders/Demultiplexers 16 181
DN74LS145 BCD to Decimal Decoders/Drivers 16 184
DN74LS151 8-line to 1-line Data Selectors/Multiplexers 16 187
DN74LS153 Dual 4-line to 1-line Data Selectors/Multiplexers 16 190
DN74LS155 Dual 2-line to 4-line Decoders/Demultiplexers 16 193
DN74L5156 Dual 2-line to 4-line Decoders/Demultiplexers(with Open Collector Qutput) 16 196
DN74LS157 Quad 2-line to 1-line Data Selectors/Multiplexers 16 199
DN74L5158 Quad 2-line to 1-line Data Selectors/Multiplexers 16 202
DN74LS160A Synchronous Decade Counters 16 205
DN74LS161A Synchronous 4 -bit Binary Counters 16 209
DN74LS162A Synchronous Decade Counters 16 213
DN74LS163A Synchronous 4-bit Binary Counters 16 217
DN74LS164 8-bit Parallel-out Serial Shift Registers 14 221
DN74L$170 4-by-4 Register Files(with Open Collector Outputs) 16 225
DN74L5173 4-bit D-type Registers(with 3-state Outputs) 16 229
DN74L5174 Hex D-type Flip-Flops(with Reset) 16 232
DN74LS175 Quad D-type Flip-Flops(with Reset) 16 235
DN74L5190 Syhchronous BCD Up/Down Counters(with Up/Down Mode Control) 16 238
DN74LS191 Synchronous 4-Bit Binary Up/Down Counters(with Up/Down Mode Control) 16 242
DN74L$192 Synchronous BCD Up/Down Dual Clock Counters(with Reset) 16 246
DN74L$193 Synchronous 4-bit Binary Up/Down Dual Clock Counters(with Reset) | 16 250
DN74LS194A 4-bit Bidirectional Universal Shift Registers 16 254
DN74L5195A | 4-bit Parallel-Access Shift Registers 16 257
DN74L$196 30MHz Settable Decade Counters/Latches 14 260
DN74L5197 30MHz Settable Binary Counters/Latches 14 264
DN74L5240 Octal Buffers AND Line Drivers(with 3-state Outputs) 20 268
DN74L5241 Octal Buffers AND Line Drivers(with 3 -state Outputs) 20 27
DN74L5244 Octal Buffers AND Line Drivers(with 3-state Outputs) 20 274
DN74L5245 Octal Bus Tranceivers(with 3-state Outputs) 20 277
DN74L§251 8-line to 1-line Data Selectors/Multiplexers(3-State) 16 280
DN74L5253 Dual 4-line to 1-line Data Selectors/Multiplexers(with 3-state Outputs) 16 283
DN74LS257A Quad 2-line to 1-line Data Selectors/Multiplexers(with 3-state Outputs) | 16 286
DN74L5258A | Quad 2-line to 1-line Data Selectors/Multiplexers(with 3-state Outputs) | 16 289
DN74L5260 Dual 5-input Positive NOR Gates 14 292
DN74L5266 Quad 2-input Exclusive NOR Gates(with Open Collector Outputs) 14 294
DN74L5279 Quad S-R Latches 16 296
DN74L5283 4-bit Binary Full Adders(with Fast Carry) 16 299
DN74L$290 Decade Counters 14 302
DN74L5293 4-bit Binary Counters 14 306
DN74LS365A | Hex Bus Drivers(with 3-state Outputs) 16 310
DN74LS366A Hex Bus Drivers(with 3-state Outputs) 16 313
DN74L5367A | Hex Bus Drivers(with 3-state Outputs) 16 316
DN74LS368A Hex Bus Drivers(with 3-state Outputs) 16 319
DN74L§373 Octal D-type Transparent Latches(with 3-state Outputs) 20 322
DN74L$386 Quad 2-input Exclusive OR Gates 16 325
DN74L$390 Dual Decade Counters 16 327
DN74L$393 Dual 4-bit Binary Counters 14 330
DN74LS395A 4-bit Cascadable Shift Registers(with 3-state Outputs) 16 333
DN74L5490 Dual 4-bit Decade Counters 16 336
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Index by Function

Function groups Number Function Page
DN74L500 Quad 2-input Positive NAND Gates 53
DN741501 Quad 2-input Positive NAND Gates(with Open Collector Outputs) 55
DN74L503 Quad 2-input Positive NAND Gates (with Open Collector Outputs) 59
DN74LS10 Triple 3-input Positive NAND Gates 69
NAND DN74LS12 Triple 3-input Positive NAND Gates(with Open Collector Outputs) 73
DN74L520 Dual 4-input Positive NAND Gates 81
DN74L522 Dual 4-input Positive NAND Gates(with Open Collector Outputs) 85
DN74L526 Quad 2-input High-Voltage Interface Positive NAND Gates 87
DN74LS30 8-input Positive NAND Gates 93
DN74LS08 Quad 2-input Positive AND Gates 65
DN74LS09 Quad 2-input Positive AND Gates(with Open Collector Outputs) 67
AND DN74LS11 Triple 3-input Positive AND Gates 71
DN74L515 Triple 3-input Positive AND Gates(with Open Collector Outputs) 79
Gate DN74L521 Dual 4 -input Positive AND Gates 83
DN74L502 Quad 2-input Positive NOR Gates 57
NOR DN74L527 Triple 3-input Positive NOR Gates 89
DN7415260 | Dual 5-input Positive NOR Gates 292
OR DN74LS32 Quad 2-input Positive OR Gates 95
Exclusive DN74L586 Quad 2-input Exclusive OR Gates 136
OR DN74L5136 | Quad 2-input Exclusive OR Gates (with Open Collector Outputs) 176
DN7415386 | Quad 2-input Exclusive OR Gates 325
Bxivsive | DN74LS266 | Quad 2-input Exclusive NOR Gates(with Open Collector Outputs) 294
S . DN74LS13 Dual 4 -input Positive NAND Schmitt-Triggers 75
chmitt - -

Triggers DN74L514 Hex Schfmtt—Tng'ge.r Inverters : : 77
DN74L5132 | Quad 2-input Positive NAND Schmitt-Triggers 174
AND OR DN74L$51 2-wide 3-input 2-wide 2-input AND-OR-INVERT Gates 108
DN74L554 4 -wide AND-OR-INVERT Gates 110
INVERT DN74L555 2-wide 4-input AND-OR-INVERT Gates 112
Inverters DN74L504 Hex Inverters 61
DN74LS05 Hex Inverters(with Open Collector Outputs) 63
DN74LS37 Quad 2-input Positive NAND Buffers 99
NAND DN74L538 Quad 2-input Positive NAND Buffers(with Open Collector Outputs) 101

Buffers DN74L540 Dual 4-input Positive NAND Buffers 103 |
NOR DN74L528 Quad 2-input Positive NOR Buffers 91
DN74L533 Quad 2-input Positive NOR Buffers(with Open Collector Outputs) 97
DN74L5125A | Quad Bus Buffer Gates(with 3-state Outputs) 171
Bus Buffers/ DN74L5240 | Octal Buffers AND Line Drivers(with 3-state Outputs) 268
Drivers DN74L5241 Octal Buffers AND Line Drivers(with 3-state Outputs) 271
DN74L5244 | Octal Buffers AND Line Drivers(with 3-state Outputs) 274
DN74L5365A | Hex Bus Drivers (with 3-state Outputs) 310
. DN74L5366A | Hex Bus Drivers (with 3-state Outputs) 313

Drivers - "

DN74L5367A | Hex Bus Drivers (with 3-state Outputs) 316
DN74L5368A | Hex Bus Drivers (with 3-state Outputs) 319
DN74L573 Dual J-K Flip-Flops(with Reset) 114
DN74L576 Dual J-K Flip-Flops(with Set and Reset) 123
DN74LS78 Dual J-K Flip-Flops(with set, Common Reset and Common Clock) 126
Flip J-K DN74L5107 | Dual J:K Flip-Flops (with Reset) 153
Flops DN74L5109 | Dual J-K Positive Edge-Triggered Flip-Flops(with Set and Reset) 156
DN74LS112 Dual J-K Negative Edge-Triggered Flip-Flops(with Set and Reset) 159
DN74L$113 Dual J-K Negative Edge-Triggered Flip-Flops(with Set) 162
DN74LS114 Dual J-K Negative Edge-Triggered Flip-Flops (with Set, Common Reset and Common Clock) | 165
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Index by function

Function groups Number Function Page
DN74LS74A | Dual D-type Positive Edge-Triggered Flip-Flops(with Set and Reset) 117
Flip DN74L5173 | 4-bit D-type Registers(with 3-state Outputs) 229
Flops D-type DN74LS174 | Hex D-type Flip-Flops(with Reset) 232
DN74L8175 | Quad D-iype Flip-Flops(with Reset) 235
BCD to Decimal | DN74L542 BCD to Decimal Decoders 105
Decoder DN74LS145 | BCD to Decimal Decoders/Drivers 184
DN741L5138 | 3-line to 8-line Decoders/Demultiplexers 178
Decoder/ DN7415139 | Dual 2-line to 4-line Decoders/Demultiplexers 181
Demultiplexer | DN74LS155 | Dual 2-line to 4-line Decoders/Demultiplexers 193
DN74LS156 | Dual 2-line to 4-line Decoders/Demultiplexers(with Open Collector Outputs) 196
DN74L5151 | 8-line to 1-line Data Selectors/Multiplexers 187
DN7415153 | Dual 4-line to 1-line Data Selectors/Multiplexers 190
DN74LS157 | Quad 2-line to 1-line Data Selectors/Multiplexers 199
Selectors/ DN74L5158 Quad 2-line to 1-line Data Selectors/Multiplexers 202
Multiplexers | DN74L5$251 8-line to 1-line Date Selectors/Multiplexers (with 3-state Outputs) 280
DN74L5253 Dual 4-line to 1-line Date Selectors/Multiplexers(with 3-state Outputs) 283
DN74L5257A | Quad 2-line to 1-line Data Selectors/Multiplexers (with 3-state Outputs) 286
DN74L5258A | Quad 2-line to 1-line Data Selectors/Multiplexers(with 3-state Outputs) 289
DN74L590 Decade Counters 138
DN74L592 Divide-by-Twelve Counters 142
DN74LS93 4-bit Binary Counters 146
DN74LS160A | Synchronous Decade Counters 205
DN74LS161A | Synchronous 4-bit Binary Counters 209
DN74LS162A | Synchronous Decade Counters 213
DN74L5163A | Synchronous 4-bit Binary Counters 217
DN74L5190 | Synchronous-BCD UP/Down Counters(with Up/Down Mode Control) 238
Counters DN74LS191 Synchronous 4-bit Binary Up/Down Counters(with Up/Down Mode Control) 242
DN74L5192 Synchronous BCD Up/Down Dual Clock Counters(with Reset) 246
DN74L5193 Synchronous 4-bit Binary Up/Down Dual Clock Counters(with Reset) 250
DN74L5196 30MHz Settable Decade Counters/Latches 260
DN741L5197 | 30MHz Settable Binary Counters/Latches 264
DN7415290 | Decade Counters 302
DN74L5293 4-bit Binary Counters 306
DN74L5390 | Dual Decade Counters 327
DN74LS393 Dual 4-bit Binary Counters 330
DN74L5490 | Dual 4-bit Decade Counters 336
DN74LS95B | 4-bit Parallel-Access Shift Registers 150
DN74L5164 | 8-bit Parallel-out Serial Shift Registers 221
Registers DN74L$170 | 4-by-4 Register Files(with Open Collector Outputs) 225
DN74L$194A | 4-bit Bidirectional Universal Shift Registers 254
DN74LS195A | 4-bit Parallel- Access Shift Registers 217
DN74LS395A | 4-bit Cascadable Shift Registers(with 3-state Outputs) 333
DN74LS75 4-bit Bistable Latches 120
Latches DN7415279 | Quab S-R Latches 296
DN74L8373 | Octal D-type Transparent Latches(with 3-state Outputs) 322
Adders DN74LS83A | 4-bit Binary Full Adders(with Fast Carry) 129
DN7415283 | 4-bit Binary Full Adders(with Fast Carry) 299
Comparators | DN74LS85 4-bit Magnitude Comparator 132
Monastable .| DN7415123 | Dual Retriggerable Monostable Multivibrators(with Reset) 168
Bus Tranceivers | DN74L5245 | Octal Bus Tranceivers(with 3-state Outputs) 277
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1. Outline of DN74LS TTL

The bipolar logic IC TTL (transistor-transistor logic)
which appeared on the market in the early 1960s is
widely utilized in computer and other applications
ranging from industrial to consumer products. As MOS
LSI became high speed, this required that peripheral
circuits also be high speed and consume little power.
The low-power Schottky TTL, LS TTL for short,
which utilizes a transistor for saturation control by
means of a Schottky barrier-diode clamp, became very
popular.

TTL in which high resistance has been attained through
the introduction of the Schottky barrier and ion im-
plantation and which realizes high speed and low power
consumption. The series includes more than 100 items.
Fig. 1 is a cross-sectional view of the SBD clamp tran-
sistor.

This manual utilizes the MIL (U. S. military specifica-
tions) logic symbols which ar€ shown in Fig. 2.

® Features of the DN74LS TTL

(1) Utilizes the Schottky barrier diode (SBD)
(2) High-resistance by ion implantation

(3) High-speed operation: 9ns per gate

(4) Low power consumption: 2mW per gate

(5) Wide operational temperature range: —20 ~ +75°C
(6) All products employ the highly reliable DIL plastic

package and Panaflat package.
(7) Fully compatible with SN74LS TTL
(8) Schottky diode input clamp

v AS
Tiw

2a

State
Indicator

Exclusive-OR

Fig. 2 Logic symbols
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3. Symbols and Terms

In individual specifications various symbols, the voltage, symbols, and so here we have provided explanations of
current, time, etc., which cannot be written into a full these terms and the meanings of the symbols together
name, are noted by abbreviations. Even in specifications with short descriptions.

charts, omitted data are often generally referred to by

DC Characteristics

Symbol

Term.

Description.

Vi

Input HIGH voltage

Voltage applied to an input terminal as High level.

Minimum level is specified and is sometimes noted as Vyy(min).
Maximum level is specified by input voltages for absolute
maximum ratings.

VIL

Input LOW voltage

Voltage applied to an input terminal as Low level.
Maximum level is specified and is sometimes noted as Vi (max).

Vou

Output HIGH voltage

Output voltage when the output current Igy specified for an
output terminal (e.g. the maximum current at the assumed
maximum fan-out) flows out under input conditions to make
the output HIGH.

Output LOW voltage

Output voltage when the output current Ig; specified for an
output terminal (e.g. the maximum outflow current at the
assumed maximum fan-out) flows in under input conditions to
make the output LOW.

Voltages

Input clamp voltage

Input voltage when the specified current flows from an input
terminal (specified for an input of the device which has a
clamping diode at its input terminal).

Vr*

Input positive-going threshold
voltage

Input voltage when the operation of a logic element varies
when the input is raised from a voltage level lower than the
input negative-going threshold voltage V1~

\%

Input negative-going threshold
voltage

Input voltage when the operation of a logic element varies
when the input is lowered from a voltage level higher than the
input positive-going threshold voltage V™

Vo (on)

Output ON voltage

Output terminal voltage with respect to an output current
specified under input conditions such to make output ON. ng

(This characteristic is specified with respect to an output
without an internal pull-up element and a 3-state output.)

Vo (offy

Output OFF voltage

Output terminal voltage with respect to an output current
specified under input conditions to make the output OFF. ng
(This characteristic is specified with respect to an output
without an internal pull-up element and a 3-state output.

In

Input HIGH current

Input current flowing in when the voltage of a high level
specified for an input is applied.

Inp

Input LOW current

Input current flowing in when the voltage of a LOW level
specified for an input is applied.

Currents

Output HIGH current

Current flowing out when an input is fixed so that the output
becomes HIGH under specified conditions.

Output LOW current

Current flowing in when an input is fixed so that the output
becomes LOW under specified conditions.
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3. Symbols and Terms

Symbol Term. Description.
The current is specified when an output terminal is shorted
with ground under a HIGH output condition. Igg is used to
Iog Output short-circuit current determine switching capabilities during capacitive load.
When measuring, avoid shorting more than one output at a
time and stay within one second.
I Inout current Input current flowing in when the maximum input voltage
I P specified for an input terminal is applied.
Current flowing into a power supply terminal (Voc) when all
Iccu | Output HIGH supply current of the outputs ire HIGI-? PPy (Veo)
Current flowing into a power supply terminal (Voc) when all
IccL | Output LOW supply current of the outputs ire LOWP PPY Vee)
When Iqc is specified by Iccy and Iecy, it is specified by
their average values. When-Iqc is not specified by I¢cy and
Iec Supply current IoeL, it is specified by the input condition when the current
flowing into the power supply terminal becomes maximum.
Output current flowing in when an output voltage specified
under such input conditions as the output becoming off is
Io ot | Output OFF current applied (specified with respect to open collector outputs that
drive elements other than logic circuits).
Current which flows in an output of an element with 3-state
Output OFF current - e - :
Ioz (High impedance) ?rﬁ’lt)}:&; :‘él:en the input condition is set to make its output high
It Input positive-going threshold Current flowing out when a threshold voltage VT* is applied
T current to an input terminal.
I- Input negative-going threshold Current flowing out when a threshold voltage VT~ is applied
T current to an input terminal.

AC characteristics

Symbol

Term

Description

tpd Propagation delay time

Time it takes variations in an input to appear in the output.

fmax Maximum clock frequency

Maximum repeating clock frequency that can maintain varia-
tions in a stable output logic in the specified sequence when
the input/output conditions are fixed.so that variations in the
output will occur through the clock pulse.

t, Rise time

Specifies the maximum time required for the amplitude of an
input clock pulse to go from 10% to 90% when the pulse
changes from LOW to HIGH.

When an output pulse is specified, it is referred to as tpp .

te Fall time

Specifies the maximum time required for the amplitude of an
input clock pulse to go from 90% to 10% when the pulse
changes from HIGH to LOW.

When an output pulse is specified, it is referred to as ttyy.

tpLH Output rise propagation delay time

Delay time between the specified voltage levels of input and
output voltage waveforms under fixed load conditions when
the output changes from LOW to HIGH.

tpHL Output fall propagation delay time

Delay time between the specified voltage levels of input and
output voltage waveforms under fixed load conditions when
the output changes from HIGH to LOW.
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3. Symbols and Terms

Symbol

Term

Description

thz

3-state output disable time (HIGH)

Delay time between the specified voltage levels of input and
output voltage waveforms under fixed load conditions when
the 3-stage output changes from HIGH to high impedance.

trz

3-state output disable time (LOW)

Delay time between the specified voltage levels of input and
output voltage waveforms under fixed load conditions when
the 3-stage output changes from LOW to high impedance.

tzu

3-state output enable time (HIGH)

Delay time between the specified voltage levels of input and
output voltage waveforms under fixed loads conditions when
the 3-stage output changes from high impedance to HIGH.

49

3-state output enable time (LOW)

Delay time between the specified voltage levels of input and
output voltage waveforms under fixed loads conditions when
the 3-state output changes from high impedance to LOW.

tw

Pulse width

Specifies the minimum time interval between the rise and fall
of the specified voltage of input waveforms applied to flip-flop
(referred to as FF below) ICs.

th

Hold time

Time the data at the specified input terminal must be retained
after changes at other related input terminals (e.g. clock input)
occur.

Setup time

Time the data at the specified input terminal must be applied
and stabilized before changes at other retated input terminals
(e.g. clock input) occur.

trec

Recovery time

Related to FF ICs and is the time between the specified
voltages of the effective edges for cancellation of the reset
input and operation of an input clock pulse.

trelease

Release time

Time from when the data at the specified input terminal is
cancelled until other related input terminals (e.g. clock input)
can be caused to change.

Function chart

Symbol Description
H High level (steady state) (Referred to as HIGH in the text.)
L LOW level (steady state) (Referred to as LOW in the text.)
t Transistion from low level to high level
{ Transistion from high level to low level
X Neither HIGH nor LOW
Z OFF state of 3-state output (high impedance)
a..h Steady-state input levels at each input between A and H
Qo Q level immediately before establishment of the indicated input conditions
Qo Complement of Qg
Qn Q level immediately before the most recent active change (4 or 1) occurs
- One high-level pulse )
- r— One low-level pulse
Toggle Eacl} output is changed to the complement of the previous state by an active change ({ or 1) of
the input.
F, Fan-out; indicates how many IC inputs of the same kind can be connected to the output.




4. Basic Circuitry

In a standard TTL series when the transistor is on, it is
completely saturated and then utilized. In this state, a
minority carrier accumulates in the base region, and the
time it takes the transistor to switch from ON to OFF is
limited by the time it takes the minority carrier to
dissipate.

In the DN74LS series a small forward-voltage Schottky
barrier diode (SBD) is attached between the base and
collector of transistors which are saturated. When a
transistor is ON, the excess base current is passed
through this SBD and drained off to the collector,
thereby preventing accumulation of minority carriers in
the base region and improving speed.

However, because this SBD clamp causes the saturation
voltage of the transistor to increase, the Vo, when the
load current is maximum increases by about 0.1V.

The SBD is inserted as shown in Fig. 3 (a) but is re-
presented by the symbol in Fig. 3 (b).

¢ C
SBD ? ®
B B I ll/.
OF OE
(a) SBD clamp transistor (b) Symbol for SBD

clamp transistor

Fig. 3 Schottky diode clamp transistor

The basic circuitry for the NAND gate is shown in Fig.
4, For example, when A input is LOW (GND), current
flows from Ve through R; and Q,, and a LOW input
current Iy flows and Q; becomes a diode (= 0.7V). As
a result Qs, Q4, Qs, Qg, and Qg are OFF, the current
passes from Ve through R, to Darlington transistors
Q¢ and Q4, and the output is HIGH.

On the other hand, when inputs A and B are both HIGH
(e.g. Voc), Q; and Q, are OFF and the base current
flows from Ve through R; to Q4. Thus, Q4, Qs and
Qg are ON and the output is LOW.

Qo stops the output voltage from changing to the
threshold voltage when the input changes from LOW to
HIGH.

Qs, D3 and D5 work to increase the switching speed. As
can be seen, by this operation transistors Q,, Q,, Qs,
and Q,, which are not saturated, are not clamped by the
SBD, but the other transistors are clamped thus increas-

ing the speed.

DN74LS0O0

Fig. 4 Basic circuitry for the NAND gate

—19—



S. DN74LS TTL Panaflat Package

DN74LS TTL uses both the standard DIL plastic pack-
age and the compact panaflat package and distinguishes
between the two as follows:
(1) Standard DIL package products: DN74LS00
(2) Panaflat package products: DN741S00S

“S” indicates Panaflat package.
Panasonic Panaflat package is a new ultra-compact
package for ICs and LSI developed for devices requiring
hybrid ICs or that have to be ultra-compact or ultra-thin.
Recently, the advancement of electronics in all fields
and the miniaturization and reduction in weight of
electronic devices for both consumer and industrial use
has drawn attention to the miniaturization of electronic

parts beginning with transistors and ICs due to the
demands of high-density mounting. Panaflat package
ICs are a family of ultracompact ICs which satisfy those
demands because they are ideal for mounting on a
circuit board as a single unit or assembly into hybrid ICs.
Fig. 5 is an external view of some Panaflat packages.
Recent tendencies have been to assemble monolithic
IC chips into hybrid ICs; however the assembly of plain
chips cannot be said to be very good when various
factors such as handling, mass production, their elec-
trical performance, and guarantee of quality are con-
sidered.

Panaflat package ICs compensate for these drawbacks.

Actual size

Fig. 5 External view of Panaflat packages

5.1 Features of Panaflat package ICs

Panaflat package ICs have the following advantages when

compared with conventional IC chips used in hybrid ICs

and beam leads.

® High mounting density making possible the extensive
miniaturization and increased density of hybrid ICs
and circuit boards

® Easier to handle than IC chips and soldering is possible
by reflow

® Sufficient electrical characteristics can be guaranteed

® Encased in a special magazine for automatic parts
placement

5.2 Production of Panaflat package ICs
Production of Panaflat ICs is based on the production
technology of conventional plastic molded ICs and the
mini-type molded transistors and incorporates a com-
pletely automatic sealing system developed by Panasonic
and an automated production line which makes use of
precise processing technologies.
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5. DN74LS TTL Panaflat Package

5.3 Electrical characteristics

The absolute maximum ratings and electrical character-
istics of Panaflat package ICs is basically the same as
that of conventional plastic DIL package products.

By mounting a Panaflat IC on the circuit board of a
hybrid IC and then coating it further with resin, the
thermal resistance is improved over that of a single unit
because of the dissipation of heat from the single unit
because of the discharge of heat from the leads and resin
surface.

Table 1 shows a comparison of the thermal resistance of
different types of mountings.

For example, by mounting on a ceramic circuit board
and coating with resin, an allowance equivalent to or
better than that of conventional 18-pin plastic DIL
packages (DIL-18) may be achieved.

Please make sufficient assessment of the actual mounting
conditions concerning heat dissipation during actual
use.

5.4 Reliability

With respect to the reliability of Panaflat package ICs,
testing is performed periodically according to the
evaluation method in Table 2, as is done with conven-
tional plastic packages. The level of reliability is the
same as that of conventional plastic package products.

5.5 Mounting precautions

Compared with conventional packages, the structure of
the Panaflat package is much smaller and thinner, and so
particular attention should be given to the mounting
procedures as these products are susceptible to the
thermal and mechanical stresses applied during mount-
ing. Pay particular attention to the following points.

(1) Soldering

Because of their small size, SO ICs are susceptible to the
influence of heat applied from outside and respond
rapidly as shown in Fig. 6. For this reason, the influence
of thermal stress should be minimized. Thermal stress
causes expansion and contraction of the resin which
causes stress inside the package. Therefore, when expos-
ing to high temperatures of soldering, keep the opera-
tion as short as possible.

Requirements for soldering

(1) Use a reflow method such as that in Fig. 7 to keep
the temperature as low, below 260°C, as possible
and the time as short, less than 10 seconds, as
possible.

Please use a soldering paste conforming to these
requirements.

(2) For fluxing after soldering, momentarily wash with
Tri-Ethane or a similar solution.

Table 1 Comparison of the thermal resistance for the
mounting of panaflat packages (SO-18D)
Values represent the improvement in thermal
resistance using the thermal resistance of a
single IC placed at 1 as a reference.

General use ceramic
circuit board
(37 x 12 x 0.6mm)

Epoxy circuit board
(55 x 10 x 0.7mm)

Mounted on the '0.68 0.57 —
circuit board (1.45) (1.75) —
Coated with resin —

f 0.52 0.40 —
after mounting on 13 2.47) ‘——

the circuit board

(Values in parenthesis indicate ratio of allowable loss Pp.)

Products are removed
from a high-temperature bath

-

High-temperature

Junction temperature T; (°C)

200 bath 260°C
NI
100 \L\{g
S -
0 7 0\180
0 20 40 60 80 100 120

Time t (s)

(b} High-temperature bath

"
[=3
(=4

Products are withdrawn from solder bath

Solder bath 250°C

w
[=3
(=]

—
(=3
(=]

Junction temperature T; {°C)
oD
(=3
(=}

S

0 2 40 60 80 100 120
Time t (s)

(a) Solder bath 250°C

Fig. 6 Comparison of junction temperatures according
to the external conditions of the Panaflat pack-
age (SO-18D) and the conventional package

(DIL-18)
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5. DN74LS TTL Panaflat Package

Table 2 Reliability test

Test

Condition

External dimensions

According to individual package

Vibration test

100 ~ 2000Hz 20G, 4min/1 time
(X, Y, Z each 4 times)

Drop test

Maple board, 1m, 3 times

Terminal pull

0.5kg in direction of lead axis
for 10sec

Terminal bending

0.25kg to 45° back and forth
2 times

Saltwater spray

35°C at 5% for 24 hours

Temperature cycle
(gaseous phase)

Tstg. max < Tstg. min, 10 cycles
(30min) (30min)

Thermal shock
(liquid phase)

100°C < 0°C, 10 cycles
(5min)  (Smin)

Boiling test

Pure water at 100°C for 100hrs

Pressure cooker

Steam saturation at 2atm for 60hrs

Solderability

230°C, 1 time for 5sec with flux

Solder-heat resistance

260°C, 5sec

High-temperature
storage

Ta = Tstg. max 1000hrs

Low-temperature
storage

Ta = Tstg. min 1000hzs

High-temperature,
high-humidity
storage

Ta = 85°C, RH = 85% for 500hrs

Operating life

Ta = Topr max 1000hrs,
maximum loss and Tj (max)

High-temperature,
high-humidity bias

Ta=85°C and RH = 85%
for 500 hrs, steady bias

Circuit board

Solder paste J—\

N/ o\

z

T T T D I T T I T T I T 777

Pt

Heating element

Fig. 7 Diagram showing reflow-system soldering

susceptible to stress applied during mounting or
through the resin surface after mounting, and this
may change their characteristics. Be careful that no
stress is applied to the resin surface.

Test method
12 [E.I;':::] The package is fixed, and the lead wire
—U is pulled in the direction of the arrow.

101
£ Lead is
c 8 pulled out
=3
]
5 6
%
o
£
S 4
-4 f Breakage at base of lead

2

S0-18D DIL-18
Package

Fig. 8 Results of lead terminal pulling test

(3) Heat discharge after mounting

The heat discharge of SO ICs is greatly influenced by
mounting to the circuit board and coating with resin,
and so please determine the heat discharge with the
IC in its mounted condition. The following is a simple
estimation method for the chip temperature in the
mounted condition.

Estimation of the chip temperature by measuring the
package surface temperature

(2) Mechanical stress

® Because of the small, thin structure of the SO IC, the
strength of the lead wires, in comparison with conven-
tional plastic packages, is as shown in Fig. 8. Thus,
particular attention must be paid to their handling.

® Furthermore, because of their thin shape, they are

By putting the Panaflat package IC in an operating
condition, the chip temperature (T;) rises. After suffici-
ent time (approx. 10min) the package surface temper-
ature (Tg) becomes saturated and the T, is measured and
used to estimate Tj.

T, <Tj(max) — (Rthj-c x Ptot) — (Topr — Ta)

Ts: Package surface temperature

Ta: Measured ambient temperature

Tj(max): Storage temperature noted in the product’s
ratings

Topr: Operating temperature noted in the pro-

duct’s ratings

Rthj-c:  Thermal resistance between the chip and
package = 40°C/W

Ptot: Power consumption of IC during operation
(under most unfavorable conditions)

When the estimated value of Ty is smaller than the
calculated value on the right, even at Topr(max) T; will
be below Tj(max).
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(4) Moisture considerations

Because SO ICs are ultra-compact and the resin thickness
is very thin, the leakage path is short, and so it is
necessary to pay particular attention to moisture.
Generally accepted air-tight sealing or damp-proof resin
coating may be used as measures to prevent moisture
from entering, but when coating with a resin, particular
care should be given to selecting a resin that will satisfy
the requirements of reliability.
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6. Reliability

There are basically two types of tests used to check new
products and mass-produced products to confirm their
reliability, consistent high quality, and ability to with—
stand use for long periods under severe environmental
conditions: life tests and environmental tests.

In order to design tests with conditions which can be
recreated, Panasonic bases their tests on MIL ratings and
other standard ratings such as EIAJ. For the conditions
of these reliability tests, refer to Table 3 “Reliability
evaluation test parameters and passing standards”. In
addition, the failure standards used when carrying out
these tests are listed in Table 4.

For the periodic reliability confirmation tests for mass-
produced products, the matrices, which are classified as
diffusion process (wafer) and assembly process (package),
are divided into sub-groups and representative products
of each sub-group are then selected to undergo tests to
confirm reliability. The testing frequency varies from
one to six months, depending on the type of product.
The results of the reliability tests for the TTL Series are
shown in Table 5. In addition, the characteristics
changes which appeared in the high time acceleration

factor THB tests and life tests for representative pro—
ducts are shown in Figs. 9 ~ 12. The results of these
tests are ample proof of the consistently high reliability
of Panasonic products.

Even though these products are plastic sealed, mass
production of products easily capable of being used in
industrial fields has become possible through the devel-
opment of high-purity resin, the introduction of a new
sealing technology and the establishment of a tech-
nology for making protective films. We at Panasonic are
nor going to stop at the present high level of reliability
out products have achieved, and we are constantly work-
ing to attain even greater improvements. To accompany
the high reliability of our products, we have made
advancements in the development of a system to carry
out tests to confirm reliability in as short a time as
possible and quickly relate the information to the
appropriate sections. This system includes the accumu-
lation of test data, analysis of statistical and physical
information on the quality of products on the market,
and feedback of all this to the pertinent sections.

Table 3 Reliability evaluation test parameters and passing standards
Judging Testing standards
Group Parameter Test conditions standards Ne: s
w products Periodic
LPTD (1/N) test reliability test
ies ;g All parameters of inspection ratings specified for
Initial characteristics | ach product type. 5% (0/45) o
Temperature Characteristics test of product’s rated operating
characteristics ambient temperature range. 50% (0/5) 0
1
Voltage Characteristics test of product’s rated power
characteristics supply voltage range. 50% (0/5) o
Heat resistance 50% (0/5) o
Immersed for 5+0.5 seconds in 230+5°C solder J
Soldering bath up to 1.5mm from the main part of the unit. 15% (0/15) [e] [e)
2 Flux used is 35% pine oil solution.
. - According to the product’s rated external
External dimensions | gi0 & o " 15% (0/15) (0]
10 cycles
Tmin 'max
Thermal shock (—65°C, 1min or more)  (150°C, 1min or more)
3 Both testing baths are
liquid baths.
: Conditions at Tjmax or Ppmax determined
Thermal fatique according to configuration type. 15% (0/15) ©
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M

3 Judging Testing standards
Group Test Test conditions L%‘}’Biﬁfﬁ ) New product Periodic
qualification | reliability test
. Immersed for 10£1 seconds in 3003, °C solder
3 Soldering thermal bath up to 1+0.1mm from the main part of the 15% (0/15) o
stability unit
Drop test g;c;};giclsréi.mes from a height of 1m onto a 50% (0/5) o
Bent 90° with an applied force of 230g and then
4 Lead bend returned. 50% (0/5) o
Lead pull iylfﬁu 0(1; iiggfoil?phed for 30+1 seconds in lead 50% (0/5) o
. Sprayed continuously for 24 hours at
5 Salt water spraying concentration of 5%, temperature 35°C. 50% (0/5) © °
?;ﬁ“h‘lfl’n“ig?t’;‘“’e Kept for 1000 hours at Ta = 85°C, RH285%. 15% (0/15) o
Kept for 1000 hours at Ta = 85°C, RH>85%.
T.H.B Testing circuits normal actual use, - 15% (0/15) e} o
ON/OFF = 1h/3h.
6
Kept for 60 hours at 2 atmospheres of pressure
Pressure cooker and then allowed to cool naturally for 16 hours. 15% (0/15) © o
Boiling Kept at boiling for 50 hours. 15% (0/15) o)
- He leakage < 1 x 1077 cc/s
Hermeticity Corresponds to ceramic or metal packages. 15% (0/15) ©
Low temperature Kept at Ta = —55°C for 1000 hours. 15% (0/15)
7
High temperature Kept at Ta = 150°C for 1000 hours. 15% (0/15)
1000 hours at Vcc (max) or Tj (max) conditions
8 Operating life at maximum ambient temperature; 15%(0/15) o o
ON/OFF = 2.5h/0.5h.
: Because plastic material used passes UL94 and
9 Fireproofing V-0, test on completed products omitted. 50% (0/5) ©

Note: The testing conditions listed above are official values; the actual tests are carried out under even stricter conditions according to our

own internal standards.

THB test

Thermal shock test

Operating life test
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6. Reliability

Table 4 Reliability test failing standards

Failing standards
Parameter — — Remarks
Lower limit Upper limit
Output voltage VoH, VOL (V) Lx0.9 Ux1.1
Output current I0H, lOL (A) Ux 1.1
Electrical Inputvoltage VIH,VIL (V) Lx0.9 Ux 1.1
characteristics | Input current Ity I1L (A) Ux 1.1
Supply current IccH, IccL (A) Ux2
Leakage current I1 (A) Ux2
Dimensions According to product’s specified dimensions.
Appe " Corrosion, discoloration None when observed with 10-power microscope. | Because these are physical inspec-
ppearance, — . : tions by observation and judge-
Solderability 1}4&"?&’;‘ z]‘ii?;:il;es;on when observed with ment might differ from one ins-
P pe. pector to another, a limit sample
Brand adherence Markings do not come off. is used for comparison.

U : Upper value of initial rating

L : Lower value of initial rating

Table 5 Results of reliability tests

Parameter Test conditions Test results

Solderability 230+ 5°C, 5 + 0.5 seconds 0/220
—65°C « +150°C

Thermal shock Liquid phase : 10 cycles 0/425
Ta = 25°C, Po max.

Thermal fatigue t= 1000 hours 0/80
ON/OFF = 5 min/5 min

Soldering thermal stability 30029,°C, 10 * 1 second 0/220

Lead bend 230g, bent 90° and returned 0/80

Lead pull 2kg, 30 seconds 0/80

Salt water spray 5%, 35°C, 24 hours 0/80

) i Ta = 85°C, RH = 85%

High temperature and humidity t= 1000 hours 0/425
Ta=85°C,RH = 85%

T.H.B. t = 1000 hours, Vec = 5V 0/220
ON/OFF = 1 hour/3 hours

Pressure cooker 2 atmospheres, 60 hours 0/590

Boiling 50 hours 0/220

Low temperature Ta = -55°C, 1000 hours 0/220

High temperature Ta = 150°C, 1000 hours 0/220
Ta=75°C, Vcc = 5.5V

Operating life t= 1000 hours 0/240

ON/OFF = 2.5 hours/0.5 hour
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7. Use and Handling

In order to design highly reliable equipment it is obvi-
ously necessary to select highly reliable parts; this
reliability, however, is also greatly affected by the user’s
circuit conditions, environmental conditions, and all the
other conditions of use. Therefore, in order to preserve
the high level of reliability of these products we have
listed below some cautions to be followed.

7.1 Static electricity

Although the structure of MOS ICs makes them suscep-
tible to damage caused by static electricity, bipolar ICs
do not require quite as much care as MOS ICs. However,
excessively strong static electricity can also cause dam-
age to bipolar ICs.

The charge is especially high on clothing made of syn-
thetic fibers, and on dry days it can be as high as 10 to
30kV. If this voltage is discharged throught the terminals
of an IC, damage could easily result. It is therefore neces-
sary to take the following precautions when handling
ICs.

(1) For storage, it is necessary to either short the
terminals by using some electroconductive material
or to wrap the entire IC in aluminum foil. Also,
because containers made of nylon or plastic are easily
charged, do not store or ship ICs in such containers.

During use, be sure to ground the person handling
the ICs and also any charged materials on the work
table so that the static electricity in the area is
safely discharged.

Avoid using work clothing made of nylon or other
synthetic fibers.

)

3)

7.2 Mounting
(1) Unused input terminals
When assembling a system of various TTL devices
there may be several terminals which will not be
used. When an input circuit is in an open condition,
it is HIGH logic at a level slightly above the thre-
shold voltage. However, left in this condition it is
susceptible to influence from noise, and so in order
toincrease the reliability of the system it is necessary
to connect them in some way.
For unused input terminals of AND and NAND
gates, apply a voltage above Viy(min) that does not
exceed the maximum rated voltage. Examples of
actual methods for this treatment are shown below.
(a) Attach unused terminals to Vcc through an
appropriate resistance. (Fig. 13)
(b) If there is an unused NAND gate or inverter,

ground the input and connect the unused
terminals to that output. (Fig. 14)

Connect unused terminals to used terminals. In
this instance, the input load coefficient does
not change for a LOW level but will increase in
proportion to the number connected when
HIGH level, and so the HIGH output coeffi-
cient of the previous stage must have sufficient
allowance.

Vee

Fig. 13 Fig. 14

Vit (min) ~ Vit(max)

=D

Input load coefficient LOW 1
HIGH 3

Fig. 15

Fig. 16

(2) Output short-circuit

Shorting output terminals to GND when the output
is HIGH is something that should be avoided as
much as possible in consideration of such things as
the heat generated by the element. However, in
instances where it cannot be avoided, it is possible
to short only one output to GND, as long as it is
within one second.

When bending leads be careful that no stress is
applied to the main body of the device.

When attaching to a printed circuit board, be
absolutely certain the direction is correct. Parti-
cularly in the case of TTL, when the direction is
reversed, the power supply (Vec) and ground are
reversed, and when energized the IC may be dam-
aged.

The connection for some pins is not clearly indi-
cated in the equivalent circuit diagram, and at first
observation they may appear to be empty pins, but
they should not be used as relay pins. They are
sometimes connected inside (not used as an external
terminal), and even if they actually are empty,
connecting them may result in unexpected problems
such as oscillation.

&)
O

(%)
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©

(@)

Soldering should be performed at as low a tempera-
ture as possible and for as short a time as possible.
Panasonic test ratings for solder heat resistance
are 300°C for 10 sec (DIL plastic package) and
260°C for 5 sec (Panaflat package). Therefore, be
careful not to exceed these conditions during solder
operations.

For the soldering flux, use a neutral type with a
non-conductive residue.

—28—



Common Specifications

—29—



1. Absolute Maximum Ratings

Maximum ratings are generally handled as absolute
maximum ratings, so that under all conditions the rated
values must not be exceeded. Doing so may cause
deterioration or breakdown, and the characteristics may
not return to their original values. Furthermore, any
two ratings must not be reached at the same time.
Table 6 shows the absolute maximum rating values for
Panasonic’s TTL, and each item is described below in
order.

{1

(2)

Power supply voltage (Vo)

This is the maximum voltage that can be applied
between the power supply terminal and the ground
terminal.

Input voitage (V,)
This is the maximum voltage that can be applied to
an input terminal.

(3)

(4)

(5

-

(6)

)

Output voltage (Vg )
This is the maximum voltage that can be applied to
an output terminal.

Output current (lg)
This is the maximum current that can flow into or
out of an output.

Allowable loss (Py)
This is the maximum power consumption allowable
within the IC.

Operating temperature (Topr)

The function of the circuitry in the IC can be
guaranteed within these temperature limits. How-
ever, electrical characteristics indicated by Ta =
25°C cannot necessarily be guaranteed.

Storage temperature (Tstg)
Temperature range when the IC is stored and not
put into operation.

Table 6 Absolute maximum ratings

Item Symbol DN74LSXX series DN74LSXXS series Unit
Power supply voltage* vee 7.0 7.0 A"
Input voltage** Vi -0.5 +7.0 -0.5 +7.0 \%
OQutput voltage** Vo -0.5 +Vce -0.5 +Vee \%
Output current Io Refer to the respective recommended operating conditions. mA
Allowable loss Pp 400 400 mW
Operating temperature range Topr —20~ 475 —20 ~ +75 °C
Storage temperature Tstg —65 ~ +150 —65 ~ +125 °C
* Defined with respect to the ground terminal as long as the voltage is not particularly designated.
** Some absolute maximum ratings will be.different for some products.
Ratings for items (terminals) designated for the following products are listed in the table below.
Product* Item Symbol Rating Unit
LS196 - 197 Input voltage (all input terminals)
LS90-92- 93, L8245
15290 - 293, 1.5390 - 393 Input voltage (A, B) Vi -0.5 +5.5 v
LS490 Input voltage (clock) -0.5 +5.5
LS26, LS145 Output voltage (all output terminals) Vo -0.5 +15 v

* Same for DN74LSXXS series
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2. Recommended Operating Conditions

LS TTL devices do have maximum ratings and electrical
characteristics; however, there are recommended operat-
ing conditions to satisfy those ratings.

Accordingly, if used under these conditions, the stated
rated values will be guaranteed, and it will be possible to
design a highly reliable circuit.

Moreover, it is possible to go outside the recommended
operating conditions as long as the maximum ratings are

not exceeded, but it is recommended to stay within
these conditions.

Table 7 lists the recommended operating conditions for
DC characteristics of the basic gate. For items such as
flip-flops and 3-state buffers, whose output current
conditions vary somewhat, refer to the individual
specifications sheet. Also refer to this sheet when
conditions concerning switching times are required.

Table 7 Recommended operating conditions

DN74LSXX series DN74LSXXS series X
Item Symbol e - - — - - Unit
Minimum Typical Maximum | Minimum Typical Maximum
Power supply Vce 4.75 5.00 5.25 4.75 5.00 5.25 v
Output current IoH — - —400 - - —400 rA
Output current IoL — - 8 - — 8 mA
Output voltage VoOH - - 5.5 - - 5.5 v
Operating temperature Topr -20 - +75 -20 - +75 °C

HIGH output current {i5y)

The meaning of HIGH output current differs depending
on whether the output system is a totem pole (active
pull-up output) or an open collector.

In a totem-pole output, the maximum current that can
flow out of an output pin is the range in which the
minimum value (Vog (min) 2 2.7V) of the HIGH voltage
can be assured as specified. This value is related to how
many subsequent load inputs can be driven by one out-
put when the output is HIGH.

The Ioy in an open collector specifies the maximum
current that flows into an output pin through an
external resistance (pull-up resistor); however, this value
influences the voltage drop at the pull-up resistor.

LOW output current (I )

The LOW output current is the specified maximum
current that can flow into an output pin in the range in
which the maximum value (Vo (max) £ 0.5V) of the
LOW. This value is related to how many subsequent load
inputs can be driven by one output when the output is
LOW, and as with Ioy it is related to the connection
method; therefore refer to fan-out under the following
section.

HIGH output voltage (Vo)

This refers to the maximum voltage that can be applied
when the output is HIGH, and it indicates the withstand
voltage (Vou < 5.5 or 15V) of output transistors in ICs
with an open-collector output.
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3. Fan-out

Fan-out is the number of loads that can be connected
to the output of a logic circuit.
Actually, the fan-out number (Fq) is determined by using

the most unfavorable conditions (electrical characteristics
specifications) of the input circuit current shown in Fig.
17 as a reference.

Output side

l Load side (input side)
Vee 6 ' -
[
1

©— --
Current flow for HIGH logic

Output side Load side
Vcc p‘ éi <

OFF

l

Current flow for LOW logic

Fig. 17 Input/output circuit current flow

Fan-out number for HIGH logic: Foy <

Fan-out number for LOW logic: Fo =

The Fg value will change when typical, highspeed or
low-power TTL is used on the load side. Furthermore,
even when connecting similar types, the input conditions
(Ig and Iy specifications) will be different depending on
the type, and so care must be taken as the Fg will change.

don
Im

ﬂl
I

As examples for reference, Tables 8 ~ 10 use 74LS as a
reference and list representative samples of input current
conditions and fan-out numbers for 74, 74S, 74H and 74L
when interconnected.

Table 8 Input/output current examples using the LS type as a drive reference

Drive side Load side input current conditions
conditions
(LS type) 74LS 74 74S 74 H 74L
Ton(mA)| IoL(mA)| I (mA) | I (mA) || Iin(mA) | I (mA) | It (mA) | Ii (mA) | Iy (mA) | L1 (mA) | Iy (mA) | I mA)
0.02 | (8.0) | (0.02) 0.02 || (0.04) | (1.6) || (0.05) 1.6 (0.05) | (2.0) || (0.01) | 0.10
0.10 | 24.0 0.04 0.2 0.08 3.2 0.10 (2.0) 0.10 4.0 0.02 | (0.18)
0.25 0.06 0.4) 0.12 4.8 0.15 4.0 0.15 8.0 0.03 0.36
(0.40) 0.08 0.8 0.16 6.4 0.20 6.0 0.20 0.04 0.54
1.00 0.10 1.2 0.20 8.0 8.0 0.06 0.72
2.60 0.12 1.6 10.0 0.08 0.80
15.00 0.16 2.0 14.0 0.10 3.2
0.20 2.4 0.40 4.2
3.2
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3. Fén-out

Table 9 Examples of fan-out numbers limited by input currents

Fan-out number for HIGH logic: %) Fan-out number for LOW logic:({oL )
H IL
Ion I (mA) /Fou ToL I (mA) /FOL
mA) | 74Ls | 74 74S | 74H | 74L | mA) | 4Ls | 74 74S | 74H | 74L
0.02 0.04 0.05 0.05 0.01 0.02 1.6 1.6 2.0 0.10
20 10 8.0 8.0 40 400 5.0 5.0 4.0 80
0.04 0.08 0.10 0.10 0.02 0.2 3.2 2.0 4.0 0.18
10 5.0 4.0 4.0 20 40 2.5 4.0 2.0 44.4
0.06 0.12 0.15 0.15 0.03 0.4 4.8 4.0 8.0 0.36
6.7 3.3 2.7 2.7 13.3 20 1.7 2.0 1.0 22.2
0.08 0.16 0.20 0.20 0.04 0.8 6.4 6.0 0.54
5.0 2.5 2.0 2.0 10 10 1.25 1.3 14.8
0.4 [0.10_—]0.20 0.06 8.0 1.2 8.0 8.0 0.72
’ 4.0 2.0 6.7 . 6.7 1.0 1.0 11.1
0.12 0.08 1.6 10.0 0.80
3.3 5 5.0 0.8 10.0
0.16 0.10 2.0 14.0 3.2
2.5 4 4.0 0.57 2.5
0.20 0.40 2.4 4.2
2.0 1 3.3 1.9
3.2
2.5

The number is parentheses in Table 8 are representative
input/output current values. Iy is specified for totem-
pole or 3-state outputs by Vo >2.4 ~2.7V.

In open-collector types the value for Vgy is specified as
5.5V <Vpy £ 15 under fixed conditions for Iy .
Therefore, the meaning of Ioy for open-collector types

differs somewhat from totem-pole and 3-state types.
The Ioy will change according to the voltage when an
external resistance and power supply are used, and so a

normal fan-out is not indicated.
Table 10 shows some actual examples of fan-out,

Table 10 Fan-out examples

TTL combinations Fou FoL
Drive output side Load input side Lo ) ( Lon >
Sample Tou(mA) IoL (mA) Sample L (mA) 1L (mA) I I
DN74L.S00 0.4 8.0 DN74L.S00 0.02 0.4 20 20
’ Reset input Reset input
0.02 0.4 20 20
DN74LS14 0.4 8.0 |DN7aLsg0 | AR | AT 10 3.3
B input B input
0.08 3.2 5 2.5
Co input Cp input
DN74LS365 | 2.6 24.0 | DN74LS283A |— -2 0.4 9 ®
: ' Input except Co | Input except Co 65 30
0.04 0.8

Whichever is smaller, Foy or For, becomes the maximum
fan-out number (often represented by Fop). When Fg <

1 is the normal condition, it is necessary to consider going

through a buffer driver (Ior = 24mA).
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4. Electrical Characteristics

4.1 DC characteristics

These characteristics specify the voltage and current
applied to the input pins and power supply pins of an IC
under the most unfavorable conditions specified for the
product’s dispersion and variations in the power supply
voltage and ambient temperature.

4.2 AC characteristics

These characteristics specify the propagation delay time
and maximum repeated frequency under conditions
including an ambient temperature of Ta = 25°C and

power supply voltage of Vo =5V,

The input pulse fixes the specified pulse width (ty),
pulse amplitude (Vp), input repeated frequency (PRR),
rise time (t.), and fall time (t¢), and they are measured
with the output connected to a specified load.

4.3 Measuring DC characteristics

The measuring method for each characteristic is shown.
For particularly ambiguous conditions for MSI, etc.,
they are specified on the individual specification sheets.

Table 11 Measuring methods for DC characteristics

Item Measuring method Function Input conditions
@.3.1) Voomn NAND | Measured inputs are Vi, (max); all others are 4.5V. —=
.9 T ' Open- AND All inputs are VlH(min). E
Refer to i ‘Lm ) ]-collector NOR All inputs are Vi1 (max) =
Viu input % Vor = output i —
v condition §{ — g - OR Measured inputs are Vi{(min); all others are GND.
L ] | -
! chart I AND-OR- | Measured inputs (1 input of each AND gate) are
Vou T - ‘ Totem-pole| INVERT | ViL(max); all others are 4.5V.
O e= Toy output
Lo Note:
The ICs with a 3-state output structure fix the input condi-
tions so that the output will be enabled (low impedance).
NAND All inputs are VH(min).
(4.3.2) VecCmin
L AND Measured inputs are Vg (max); all others are 4.5V.
NOR Measured inputs are Vi (min); all others are GND.
] Toi, X ;
Vi Refer toinput | | & |~ o OR Allinputs are Vi (max).
ViL condition chart | | mﬁ AND-OR- | All measured inputs of AND gates are Vi(min);
— + INVERT all others are GND.
VoL Vo =
- Note:
For ICs with a 3-state output structure, fix the input condi-
tions so that the output will be enabled (low impedance).
(4.3.3) Vc’fm
2
Vik g |——0 output open
w
’L Note: Measured for each input.
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4, Electrical Characteristics

Item Measuring method
Veemas
(4.3.4) Note:
Iror Iy j 1. Measured for each input.
i - 2. When measuring AND-OR-INVERT gates, the inputs of
L Yi the AND gates not being measured are open when measur-
I Samplej—o0 Output ing Ij and grounded when measuring I.
H open 3. When measuring Ipy, Vy is 2.7V, and when measuring Iy,
refer to the individual data sheets for conditions of V7.
”r 717
. Vecman
(4.3.5) 4.5V °
?
Note:
S ) Output 1. Measured for each input.
I 1 ample P 2. When measuring AND-OR-INVERT gates, the AND gates
- =) open not being measured are open.
VI 71?
Function Input conditions
(4.3.6) Ve NAND All inputs are GND.
T AND All inputs are 4.5V,
NOR All inputs are GND.
Referto — I OR All inputs are 4.5V.
Tos u;lputt condition | —{Sample = YT
char I - - .
—_— All inputs are GND.
l s |INVERT puts

Note:

1. For ICs with a 3-tate output structure, fix the input
conditions so that the output will be enabled (low imped-
ance).

2. Do not ground two or more outputs at a time.

Perform measurements quickly.
Input conditions
(4.3.7) Function
“+ Vecmax Iccn IccL
Yo
“"l T NAND | All inputs are GND. All inputs are 4.5V.
Refer to j— AND All inputs are 4.5V. All inputs are GND.
Iec input condition | ——]Samplej|—=o Output 7
chart open . One input is 4.5V;
NOR All inputs are GND. all others are GND.
One input is 4.5V; .
’L OR all others are GND. All inputs are GND.
AND-OR- i All inputs of one AND gate
All X : i
INVERT inputs are GND gle‘I 4D..5V, all other inputs are
45 Vee  Schmitt trigger IC
(4.3.8) SV positive-going threshold
Vit Tot. Note:
T 52 1. When measuring Vy* and IT*, Vg is either 5V or
I+ Vo VC(min) de:pending on the type of IC. It is Voc(min)
gt when measuring VoL
VoL Iy 2. Measured for each input.
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4. Electrical Characteristics

Item Measuring method
(4.3.9) 4.5V Ve Schmitt trigger IC Note:
negative-going threshold 1. Vg is either 5V or Voo(min) when measuring Vp~ and
_ L I~ depending on the type of IC. Vot is Voc(min) When
Vr (= — measuring Voy.
I Vi 2. Measured for all inputs.
VOH Iy~ = —
Von —
(4.310) Current when 3-state output is disabled
Note:
Vecmas 1. The input conditions are fixed so that the output is
disabled and becomes high impedance.
Tozx 2. When applying the voltage of a HIGH level to the output
Other (Note) 2 and measuring, these input conditions are fixed so that if
TozL Note 2 and 3{ —{inputs | lost «— v the output is enabled it becomes LOW.
Viror Vit | —| Output - lon 3, When apply.ing the vo'ltage of a LOW level to the output
(Note) 1 : (=) (Note) 3 and measuring, these input conditions are fixed so that if
Output- the output is enabled it becomes HIGH.
control Sample
input

N

I

(T

M

4.4 Measuring AC characteristics

The measuring methods for the switching characteristics
and maximum frequency are shown. For particularly

ambiguous conditions for MSI, etc., they are specified on
the individual specification sheets, so please refer there.

Table 12 Measuring method for AC characteristics

Item Measuring method Qutput load circuit
Vee
(4.4.1) Totem-pole output
Vee
fmax
t Vout -]
PHL Pulse generator Sample %
teLn Zo) 2 R
tuz 2 Vout D,
t 500
LZ D,
t
ZH c Ds
t Note:
L 1. Requirements for pulse generator D.
PRR = 1MHz, tr 2 6ns, tf < 6ns
tw =500ns, Vp =3Vpp, Zo =500
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4. Electrical Characteristics

(Cont’d)
Item Measuring method Output load circuit
(4.4.1) 2. The electrostatic capacity Cj, includes the suspension capacity of Open-collector output
(Cont’d) both the probe and measuring device. Vee
fmax 3. Measurement of fi, is performed at t; = t¢ < 2.5ns
t Ro
PHL 4. Alldiodes (Dy ~ Dg) used are MAL61. Vout
teLu
tuz 5. The relationship between SW; and SW, and characteristics in ICs
with a 3-stage output structure are shown below. CL
tiz
tom Item S, S, Output condition
teuL .
tzL Closed Closed Low impedance
teLy 3-state output
tzu Closed Closed (output enable) R
L
tzL Closed Open
thz Closed Closed High impedance Vout D, Si
tiz Closed Closed (output disable)
D:
6. Refer to the individual data sheets for conditions for Ry, and CL D
Cp. Normally Ry, = 2k§ and Cy, = 15 PF; for buffer driver 3
ICs the values of Ry, and C|, are different. D,
: S:
-4.5 Interrelationships of input/output waveforms widths (ty), propagation delay times (tpyr, tpLu),
Diagrams of the interrelationships of the set-up (t5,) and enable and disable times for 3-state outputs, and re-
hold (ty) times for the pulse voltage waveforms, pulse covery times are shown,
Interrelationships of input/output waveforms
Waveform 1
——————————— 3V
Clock input 1.3V 1.3V
Set-up and
hold times
Data input
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4. Electrical Characteristics

(Cont’'d)
Interrelationships of input/output waveforms
Waveform 2
HIGH pulse
i
Pulse widths
1
LOW pulse
1.3V
Waveform 3
Input
| 1
Propagation T A
[}
delay times In-phase output 1.3V 1.3V
| |
Negative-phase output 1.3V 1.3V
——————— VoL
Waveform 4

|
[
Enable and disable| Ltz 1 s and
. 'Sl closed; [ Sp: closed
times for 3-state Output 1 82 open 1.3V , _f ~ 15V
tputs [ E-_ - ——V
outp . —‘ ol
[
| | i I ’
! | S1: open; :—Y}s—‘_ Vo
S closed | = 1.5V
Qutput 2 2° S;and S;-
' closed
Output enable condition Qutput disable condition
Waveform 5
Reset input
Recovery times
\ |
1 [}
Clock input ' )
1
]
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5. Typical Characteristics of the Basic Gate

Typical characteristics of the basic gate for DN74LS
TTL are diagrammed. Figs. 18 ~ 31 show the typical

Output voltage Vo, (V) Output voltage Vg (V)

Propagation delay time tpyy, tpyy, (ns)

5

/T =7|5.c Vee=5.0V
“Xhe—257C R; =2k
4 \ |
—20TC
3
2
1
0
0 1 2 3 4 5

Input voltage V4 (V)
Fig. 18 Input/output transfer characteristics

0.5
Vee=5.0V
Vi=2.0V
0.4 -
A
0.3 A
il / >
P ( — L~
0.2 /A /
v ( HTa = —20C
///4 - |
N [ 25¢
4 AN 75‘;(:
0 |
0 2 4 6 8 10
Inflow load current Iy, (mA)
Fig. 20 LOW output characteristics
20
Vee=5V
Ri=2kn
C.= 15pF
[~~~
[~ —
10 — t”"‘——_—==.—
ot ]
0
—20 0 20 40 60 80

Ambient temperature Ta C)
Fig. 22 Propagation time vs. ambient
temperature characteristics

characteristics of the Schmitt trigger.

5
Vee=5.0V
V) =0.8v
S 4
| _Ta=75C
>8 3 5\: —25C
& —20t—h
°
s 2 \
=3
a8
8 N
1
0
0 —10 —20 -30 —40 —50
Inflow load current Ioy (mA)
Fig. 19 HIGH output characteristics
+1.0
Vee=5.0V
<
:
=
E 0
=}
3
S 4 \Tal\= —20T
=
8 25T
5 t
75T
—1.0
0 1.0 2.0
Input voltage Vi (V)

Fig. 21 Input voltage current characteristics

20
@
£ Ta=25C
g R, =2kQ
& CL=15pF
H
g
3 tour.
>
=
<
= teLn
S
k-]
®
Q
9
2
-9
0
4.5 5.0 5.5

Power supply voltage Ve (V)
Fig. 23 Propagation time vs. power supply
voltage characteristics




5. Typical Characteristics of the Basic Gate

— 20 100
o [ 11
g Vee=5V -~ = Ta=25C
B Ri =2k z Vee=5V
5 = : Duty cycle=50%
= 1/ = P is the total for 4 gates
o) / S
E Ll 1A £ s A4
Z O £ )“Q o
o) & N Z
= —T"| S P
=t “; LA T2A%8
A
o
g &~ L—1"1
g
-9
0 0
0 50 10 0.05 0.1 0.2 0.5 1.0 2.0 5.0 10.0
Load capacity Cy, (pF) Input repeating frequency f(MHz)
Fig. 24 Propagation time vs. load Fig. 25 Power consumption vs. input
capacity characteristics frequency characteristics
2.0 2.0
Ta=25C [ ] ] Vee=5.0V
-2 §\o\ﬁf\t’a€;7‘4r E Vit
™ - ng thre i i
f‘ Fpositive s >l:'
= =
> >
g 10 o & 1.0
s ™ Negative-going threshold voltage V1 3 Vi
L) >
3 2
,.s [=}
3 G
EE 2
=
=
0 0
4.5 5.0 5.5 —20 0 20 40 60 80
Power supply voltage Ve (V) Ambient temperature Ta (°C)
Fig. 26 Threshold voltage vs. power supply voltage Fig. 27 Threshold voltage vs. ambient temperature

Ta=25C
0.8 o

-
2 "] ?’
! =
= "1
> 0.6 — >
! +
= =
% 0.4 2
2
% 2
>y
202 o

0

4.5 5.0 5.5

Power supply voltage Ve (V)

Fig. 28 Hysteresis vs. power supply voltage

1.0
Vee=5.0V

0.8

0.6

0.4

0.2

0

—20 0 20 40 60
Ambient temperature Ta CC)

80

Fig. 29 Hysteresis vs. ambient temperature
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5. Typical Characteristics of the Basic Gate

5.0 — 100
[ 1 Vi Vee=5.0V
P is the total of
Ta=25C < 6 gates

4.0 Vee=5.0V E
z &
>° 3.0 E

En g. 50
g 2.0 2
8 1.0 2
&

0 - 0

0 1.0 2.0 —-20 0 20 40 60 80
Input voltage V4 (V) Ambient temperature Ta CC)
Fig. 30 Input/output propagation characteristics Fig. 31 Power consumption vs. ambient temperature
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6. External Diagrams of Packages

Unit: mm

P-1
1] [T14
wr | o
jag | [me
E| 4cT] ] [T
| 5e0 | [T210
6cT] [T29
7cT] ! T8
6.5max

pP-2
m:%:n:le
20T] ! 15
1 s o4
£ l 13
@ e |
6¢T] M1
7a]] l [T~10
sl | iime
6.5r‘nax

! g | e
i 2] 19
I 3] 18
| acq (D17
é! scf ' |ne
& eg | o
E 7cq =311
Ll [L13
Cea 0 (e
10 Colen

! T

b

P-4
1,
1o O [Imi4
- o 10
3
s:ur mn} o
grﬂi: Fm P
g Fm
o] 1D
700 s
‘E
=‘l A\ L
i =Tl 2
u.J. 2|5 £
4.5max. 5
6.5+03
Fig. 33 Plastic SO-14 pin
s P-5
oy 4
T = vT_lm: Frme
R = O Fm
5 !{:EII rm
- 3 ko 3
== 3 B |B°
I - o
L o o
081 817 wsal)
5.08max. 2. 8min
S
= }
Y s A\ ! I
w ] EEF
4.5may. P
65-03 3
Fig. 35 Plastic SO-16 pin
o e P-6
3‘5 )
Bl vﬁm: bmzo
= < | O wial
ad o
Fm m .
3 of md] 5
o m 2
- mer)
w
e o
; o m
o 100m] meal}
5.08max ;2 8mif,
- f |
5 | ‘
$
= i
< A\ | I
03 | 5.7max. < 31 ‘g
e 77203 5 @ =

Fig. 36 Plastic DIL-20 pin

Fig. 37 Plastic SO-20 pin
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LS TTL DN74LS Series

DN74LS00

DN74LS00

Quad 2-input Positive NAND Gates

I Description

DN74LS00 Contains four 2-input positive isolation NAND gate circuits.

B Features

® Low power consumption (P4 = 8mW typical)

® High speed (tpq = 9.5ns typical)

® Low output impedance

® Wide operating temperature range (Ta = —20 to +75°C)

B Recommended operating conditions

14-pin plastic DIL package

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

1AE ~ EVCL
1B[ 2 13]4B
[ E}m
2a4] 11]ay
285 | [10]38

2YE :3_'!31\
GNDE Bk

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \'
Ton —400 KA
Output current Tor 3 —
Operating temperature range Topr —20 25 75 ¢
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LS TTL DN74LS Series DN74LS00

B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Vi 2.0 A%
nput voltage Vi 0.8 \Y
Vec=4.75V, Vy=2.0V
Vou Vi=0.8V,  lon=—4004A 2.7] 34 M
Output voltage Vo Vee=4.75V o, =4mA 0.25 | 0.4 A%
Vorz V=2V Io.=8mA 0.35| 0.5 | V
| VRS 20 | A
Input current Ly, &“:zo 54;' \2,5 v —0.4| mA
I vy 0.1 | mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 —100 | mA
Input clamp voltage Vi H‘;i%gﬂix —1L5| V
Suppl Iccn Vee=5.25V 0.8 1.6 mA
upply current Tect, Vee=5.25V 2.4 | 4.4 | mA

* When constant at Vo =5V, Ta=25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
t 9 15 ns
Propagation delay time e CL=15pF, R.=2kn
teuL 10 15 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Input ..
P \%L 0u<t?put 4 F—
3V
1.3V
se SR 10% ov
generator '
Zout=500 D.U.T. ™ trLu v
OH
l 500 J' TCL § 13V
I b 4 VoL
nr
Notes Notes
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, < 15ns, t¢ < 6ns, PRR = 1MHz,
2. Diodes are all MA161. ' duty cycle = 50%.
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LS TTL DN74LS Series DN74LS01
DN74LSO1

Quad 2-input Positive NAND Gates (with Open Collector Outputs)

B Description P-1
DN74LS01 contains four 2-input positive isolation NAND gate
circuits with open collector outputs.

B Features

® “Wired” AND capability

® Low power consumption (P4 = 8mW typical)

® High speed (tpq = 16ns typical)

® Wide operating temperature range (Ta = —20 to +75°C)

14-pin plastic DIL package

-

14-pin Panaflat package (SO-14D)

P-4

Pin configuration (top view)

1v] 1 ~ EVLL
IAE@ 13]ay
183 ] @ 12]4B
2v[] [11]4a
2[5 10]3v
ZBE@ g 9 |3B

GNDE 8 |3a

B Recommended operating eonditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \
HIGH level output voltage Vou 5.5 Vv
LOW level output voltage T 8 mA
Operating temperature range Topr —20 25 75 (¢

an



LS TTL DN74LS Series

DN74LS01
M DC characteristics (Ta=—20~+757C)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Vi 2.0 \Y
nput voltage
p ag Vi, 0.8 | V
Vi = lor.=4mA 0.25 0.4 \Y
Output voltage oLt Voe=4.75V o= 2m
Voia V=2V lo. =8mA 035 05 V
Vee=5.25V
Tin V,=2.7V 20 HA
V(;C =5.25V _
Input current L. Vi=0.4V 0.4 mA
Vee=5.25V
L Vv 0.1 | mA
Vcc=4.75V, V]|=08V
Output current Tou Von=5.5V 100 MA
V(;(; =4.75 V _
Input clamp voltage Vik = —18mA 1.5 \
leen Vee=5.25V 0.8 1.6 mA
Supply current
lecr. Vec=5.25V 2.4 | 4.4 mA
* When constant at Voo = 5V, Ta = 25°C.
M Switching characteristics (Vcc=5V, Ta=257T)
Parameter Sym Test conditions Min Typ Max Unit
t 17 32 ns
Propagation delay time nu CL=15pF, Rp=2k{}
teu 15 28 ns
3% Switching parameter measurement information
1. Measurement circuit 2. Waveforms
Input Vee Output
i t
L 90% 90% L3V 3V
Pulse 2R, gt oL ov
generator et
D.U.T tpHL teLu
Zout=508 Output Vou
500 b, 13V 13V
FlF
Notes Notes

1. Cy, includes probe and tool floating capacitance.

1. Input waveform: t, < 15ms, t¢ £ 6ns, PRR = IMHz,
duty cycle = 50%.
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LS TTL DN74LS Series

DN74L502

DN74LS02

Quad 2-input Positive NOR Gates

B Description

DN74LS02 contains four 2-input positive isolation NOR gate

circuits.

M Features

® Low power consumption (P4 = 11mW typical)
® High speed (t,4 = 10ns typical)

® Low output impedance
.

Wide operating temperature range (Ta = —20 to +75°C)

Il Recommended operating conditions

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

1\'E ~ EVLL
1a[2] [13)ay
183 ] B
2v[4] [11]en
2AE —/i ‘:Ea\'
28[6 | 9 |38

axof7] 8 |3a

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 vV
I —400 A
Output current o a
Lo, 8 mA
Operating temperature range Topr —20 25 75 T




LS TTL DN74LS Series DN74LS02

B DC characteristics (Ta=—20~-+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Vi 2.0 \Y
Input voltage
Vi 0.8 A%
’ Vee=4.75V, V;; =0.8V
Vou Ton=—400 gA 2.7 3.4 \Y
Output voltage Vou Vec=4.75V lor, =4mA 0.25 | 0.4 \%
Vo Viy=2V Ior, =8mA 0.35 | 0.5 \Y
Vee=5.25V
i Vi=2.7V 20 | #A
Ve =5.25V _
Input current Iy, Vi=0.4V 0.4 mA
Vee=5.25V
[ V=7V 0.1 mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 —100 { mA
. Vee=4.75V
Vi e —
Input clamp voltage K L= —18mA 1.5 \Y
Leen Vee=5.25V, 1.6 3.2 mA
Supply current
lecr, Vee=5.25V, 2.8 5.4 mA

* When constant at Vee = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

M Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit

. . toin 10 15 ns
Propagation delay time C.=15pF, R.=2kQ

ton. 10 15 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Input Vee Output )
? e} te
50% 3V
- 1.3V
Pulse 3R 0N e ov
generator D.U.T ¢ tpLu

Zout=500 Output Vou

L3V 1.3v

l 500

3___‘
+—t
0
I 4igld
N WINIW
g

Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t; £ 15ns, t¢ £ 6ns, PRR = 1IMHz,
2. Diodes are all MA161. duty cycle = 50%.
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LS TTL DN74LS Series

DN74LS03

DN74LS03

Quad 2-input Positive NAND Gates (with Open Collector Outputs)

M Description
DN74L803 contains four 2-input positive isolation NAND gate
circuits with open collector outputs.

W Features

® “Wired” AND capability

Low power consumption (P4 = 8mW typical)

High speed (tpq = 16ns typical)

Wide operating temperature range (Ta = —20 to +75°C)

B Recommended operating conditions

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

1a[1 14] Ve
18[2 E4B
1Y| 3 12|4A
2al2 1]y
2B| 5 10|3B
2v[6 9 ]3a
GND[7 8 sy

Parameter Sym Min Typ Max Unit
Supply voltage Ve 4.75 5. 00 5.25
HIGH level output voltage Vou 5.5
LOW level output voitage Ton. 8
Operating temperature range Topr —20 25 75
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LS TTL DN74LS Series DN74LS03

B DC characteristics (Ta=—20~-+757C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
\Y% 2.0 \%
Input voltage o
Vi 0.8 \
V = Io.=4mA 0.25 .4 \Y%
Output voltage ol Vec=4.75V oL =2 m 0
Vorz V=2V lo. =8mA 0.35| 0.5 | V
Vee=5.25V
I Vi=2.7V 20 | pA
Input current I xﬁ“:=0 54' %,5\/ —0.4| mA
Vee=5.25V
I Vi=7V 0.1 | mA
Output current Tou x:;:gg%v Vi=0.8V 100 | wA
Input clamp voltage Vi l\./(i - ;1 87: I —1.5| V
leen Vee=5.25V 0.8 1.6 mA
Supply current
I(;(;|l VCC=5.25V 2.4 4.4 mA

* When constant at Ve = 5V, Ta = 25°C.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
tpL 17 32
Propagation delay time il C.=15pF, R.=2kQ i
tpn 15 28 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Input Vee
o
Pulse EERL
generator Input
D.U.T
Zout=500 J Outout
utpu!
500 L
rL JT ICL 13V
Notes Notes
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t. < 15ns, t¢ < 6ns, PRR = 1MHz,

duty cycle = 50%.




LS TTL DN74LS Series

DN74LS04

DN74L504

Hex Inverters

M Description
DN74LS04 contains six inverter circuits.

W Features

® Low power consumption (P4 = 12mW typical)
® High speed (tpq = 9.5 ns typical)

® Low output impedance

.

Wide operating temperature range (Ta = —20 to +75°C)

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package {(SO-14D)

Pin configuration (top view)

1a[1] ~ 14]Vee
(2] [13]6a
2A[3] 12]6y

2\'E
3AE

Elsz\
Esv

P
e

3v[] 9 [4A
N7 ] 8 Jay
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \'
Output current low 400 KA
utput curr
P To. 8 mA
Operating temperature range Topr —20 25 75 ¢
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LS TTL DN74LS Series

DN74L504

M DC characteristics (Ta=—20~-+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Vi 2.0 \
voltage
npu 8 Vi 0.8 \'
VCC=4.75V, V1|=08V
Vou Ton=—400 yA 2.7 3.4 \
Output voltage Vour Vee=4.75V lo;. =4mA 0.25 | 0.4 \'
Vor2 V=2V Io.=8mA 0.35]| 0.5 | V
V(;(; =5 .25 Vv
I Vi=2.7V 20| #A
V(;(; =5. 2 5 \Y —
Input current T, Vi=0.4V 0.4 mA
V¢e=5.25V
I vy B 0.1 | mA
Output short circuit current** Ios Vee=5.25V, Vo=0V —15 —100 | mA
Input clamp voltage Vik L= —18mA 1.5 V
Supol ¢ Teen Vee=5§ "\ 1.2 | 2.4 mA
u curren . T
PRl ctirr lear. | Vee=5.25V, 3.6 | 6.6 | mA
* When constant at Vo = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Test conditions Min Typ Max Unit
teru 9 15 ns
i i C..=15pF, R, =2kQ
Propagation delay time -~ 1 p 1 1o 5 s
¥ Switching parameter measurement information
1. Measurement circuit 2. Waveforms
Input Vee Output
(o] e}
tf
3 3V
Pulse 3R 90% 1.3V
generator DU.T - 10%| ¥ — OV
Zout=500 o =
y teLu
L 3
50Q CL !! Output Vou
¥ 1.3V 1.3V
r Vor
Notes Notes

1. Cy includes probe and tool floating capacitance.

2. Diodes are all MAL161.

duty cycle = 50%.

1. Input waveform: t; £ 15ns, t¢ £ 6ns, PRR = IMHz,
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LS TTL DN74LS Series DN74LS05
DN74LS0O5

Hex Inverters (with Open Collector Outputs)

M Description P
DN74LS05 contains six inverter circuits with open collector
outputs.

M Features

“Wired”” AND capability

Low power consumption (P4 = 12mW typical)

High speed (tpq = 16ns typical)

Wide operating temperatures range (Ta = —20 to +75°C)

14-pin plastic DI L package

-

14-pin Panaflat package (SO-14D)

P-4

Pin configuration (top view)

IAE 14] Ve
[ 2] [13]6A

24 3]
2\'|z
3AE
3\'|_T_
aNp[7 |

S
e

B Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 v
HIGH level output voltage Vou 5.5 Vv
LOW level output voltage Tor. 8 mA
Operating temperature range Topr —20 25 75 (¢

—57—



LS TTL DN74LS Series DN74LS05

B DC characteristics (Ta==—20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
\Y 2.0 vV
Input voltage "
Vi, 0.8 vV
Vori Vee=4.75V [, =4mA 0.25 | 0.4 vV
Output voltage .
P g Voz | Vw=2V lor. —8mA 035 0.5 | v
| SEY 20 |
Input current I x‘l:f__=0 54' %5 v —0.4| mA
Ii ://?E_:—;?/-ZSV 0.1 mA
Output current Tou x&:: gggv Vi.=0.8V 100 | pA
Input clamp voltage Vik X‘; = ;‘ 87ms X —1.5{ V
I(;(;H VLL=525V 1.2 2.4 mA
Supply current -
Icg[, VLL=525V 3.6 6.6 mA

* When constant at V¢ = 5V, Ta = 25°C.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
ty 17 32
Propagation delay time na C,.=15pF. R, =2k s
tour, 15 28 ns

%% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Vee
(o]
Input Output
Q A
RL
Pulse generator o T
Zout=500 VT
L Vou
3 =CL Output
"500 . T 1.3V 13V
Vo
i "
Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ns, t¢ < 6ns, PRR = 1IMHz,

duty cycle = 50%.
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LS TTL DN74LS Series

DN74L508

DN74LS08

Quad 2-input Positive AND Gates

8l Description
DN74LS08 contains four 2-input positive isolation AND gate
circuits.

M Features

® Low power consumption (P4 = 17mW typical)

® High speed (t,q = 9ns typical)

® Low output impedance

® Wide operating temperature range (Ta = —20 to +75°C)

B Recommended operating conditions

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

N

1a[1] 18] Vee
18 2] 13)4B
wE@ 12)4a
2A[ 4] 14y
285 10]38
2v[6] B
onn[7] 8]av

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \Y
Ton —400 KA
Output current ™ p —
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN74LS08

B DC characteristics (Ta=—20~4+75TC)

Parameter Sym Test conditions Min Typ*| Max | Unit
Vin 2.0 \Y%
Input voltage
Vi 0.8
Vee=4.75V, V,H:ZV
Vou Ton= —400 A 2.7 3.4 \%
Output voltage Vo Vee=4.75V Io, =4mA 0.25 | 0.4 \
Vorz Vi.=0.8V lo, =8mA 0.35| 0.5 | V
VCC =5.25V
T Vi=2.7V 20 | pA
Vee=5.25V _
Input current L. Vi=0.4V 0.4 mA
VCC =5.25V
I| VI — 7 V 0. 1 mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 ~100 | mA
Ve Vc(; =4, 7 5 V —_
Input clamp voltage IK = —18mA 1.5 \Y
Ieen Vee=5.25V, 2.4 4.8 mA
Supply current
Iecr, Vee=5.25V, 4.4 8.8 mA

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

M Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
tor 8 15
Propagation delay time | CL=15pF, R =2k i
teuL 10 20 ns

% Switching parameter measurement information
1. Measurement circuit 2. Waveforms

Input Vee Output

‘ e LT
Pulse SRL 0%  90%
generator D.U.T 10% 1.3V 1.3V: 0%
Zout=500 I Input 2 o ov
trLu truL
’L 500 I._ Vou

x

+—
3+

e
31 4idld
N NINTN

L3V 1.3V
Output VoL
Notes Notes
1. Cyr, includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ns, t¢ < 6ns, PRR = IMHz,
2. Diodes are all MA161. duty cycle = 50%.
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LS TTL DN74LS Series

DN74LS09

DN74LS09

Quad 2-input Positive AND Gates (with Open Collector Outputs)

M Description
DN741S09 contains four 2-input positive isolation AND gate
circuits with open collector outputs.

B Features

® “Wired” AND capability

® Low power consumption (P4 = 17mW typical)

® High speed (tpq = 18.5ns typical)

e Wide operating temperature range (Ta = —20 to +75°C)

B Recommended operating conditions

P-1

14-pin plastic DIL. package

P-4

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

IAE ~ 14| Vee
18 2] [13]48
1v[3] 12]4a
2a[ 4] ey
28[ 5 | 10]38
2v[6 ] 9]3a
oNp[[7] BE

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y
HIGH level output voltage Vou 5.5 \Y%
LOW level output voltage Tor. 8 mA
Operating temperature range Topr —20 25 75 T




LS TTL DN74LS Series DN74LS09
M DC characteristics (Ta=—20~+75T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
1 ¢ lt Vm 2.0 V
nput voltage Vi, 0B v
Vora Vee=4.75V [o.=4mA 0.25 0.4 Ay
Output voltage T
P & Vor.2 Vi =0.8V loi. =8mA 0.35 | 0.5 v
Vee=5.25V
Iy V=27V 20 HA
Input current L. X(l‘==0 54 %5 v —0.4| mA
Vee=5.25V
L V=7V 0.1 mA
V(;(;=4.75V, V|H=2V
Output current Ton  Ven=5.5V 100 MA
I —
Input clamp voltage Vik 1[‘; —‘1‘87:1 —1.5| V
Icen \/(;(;25.25\/ 2.4 4.8 mA
Supply current
Lecr, Vee=5.25V 4.4 8.8 mA
* When constant at Voe = 5V, Ta = 25°C.
B Switching characteristics (Vcc=5V, Ta=25C)
Parameter Sym Test conditions Min Typ Max Unit
toL 20 35
Propagation delay time oL CL=15pF, R;.=2kQ ns
teu 17 35 ns

3% Switching parameter measurement information

1. Measurement circuit

2. Waveforms

s
Input Output
AAA o
R
Pulse generator D.U.T Input
Zout =500 T
500 =C.
'1’ Output
™
Notes Notes

1. Cy, includes probe and tool floating capacitance.

1.3V

duty cycle

= 50%.

1. Input waveform: t; £ 15ns, t¢ £ 6ns, PRR = 1MHz,
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LS TTL DN74LS Series ‘ DN74LS10
DN74LS10

Triple 3-input Positive NAND Gates

M Description P-1
DN74LS10 contains three 3-input positive isolation NAND gate
circuits.

B Features

® Low power consumption (Pg = 6mW typical)

High speed (tpq = 10ns typical)

Low output impedance

Wide operating temperature range (Ta = —20 to +75°C)

14-pin plastic DIL package

14-pin Panaflat package {SO-14D)

P-4

Pin configuration (top view)

lAE EV((-
18[2] 13]1c
23] [12]1v
2BEE [11]3c

2[5 Zo]sn
2Y| 6

E3A

GND[ 7 [5]av
Bl Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \%
Ton —400 MA
Output current o P A
Operating temperature range Topr —20 25 75 (¢




LS TTL DN74LS Series

DN74LS10

M DC characteristics (Ta=—20~475C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
| Vin 2.0 \4
Input voltage V. s v
Vee=4.75V, Vi.=0.8V
Von V=2V, Ton=—400 yA 2.7 3.4 \Y%
Output voltage VoLt Vee=4.75V Ioi, =4mA 0.25| 0.4 M
Vorz Vig=2V Io,, =8mA 0.35 | 0.5 | V
Vee=5.25V
T V,=2.7V 20 | mA
VCC =5.25V _
Input current Iy, Vi=0.4V 0.4| mA
Vc(; =5.25V
I vy 0.1 | mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 —100 | mA
Vi V(;(; =4, 7 5 V _
Input clamp voltage IK L= —18mA 1.5 \%
S | ¢ Iceu Vee=5.25V, 0.6 1.2 mA
urre
HPPLY curtent lect. | Vec=5.25V, 1.8 | 3.3 | mA
* When constant at Vec = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Test conditions Min Typ Max Unit
. . teLn 9 15 ns
Propagation delay time CL=15pF, RL=2kQ
tenL 10 15 ns
¥ Switching parameter measurement information
1. Measurement circuit 2. Waveforms
Input Ve Output
Q o)
te
3v
s 90%
Pulse $Ru olo(y 1.3V
generator D.U.T 1 715 U A 14
Zout=508 teLu
=-C h 4 Output Von
500 ’L S 13V 13V
A 4 VoL
mr
Notes Notes

1. Cy, includes probe and tool floating capacitance.

2. Diodes are all MA161.

1. Input waveform: t; £ 15ns, t¢ £ 6ns, PRR = IMHz,
duty cycle = 50%.
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LS TTL DN74LS Series

DN74LS11

DN74LS11

Triple 3-input Positive AND Gates

M Description

DN74LS11 contains three 3-input positive isolation AND gate

circuits.

M Features

® Low power consumption (P4 = 13mW typical)
® High speed (tpq = 9ns typical)

® Low output impedance

® Wide operating temperature range (Ta = —20 to +75°C)

14-pin plastic DIL package

ﬁ

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

2B ¢
2C} 5

2v[&]

[
2AE@

[13]1c
BN
[11]sc
1038
9]

G.\'DE 8 |3y
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \
Output current Lo —400 KA
Tow 8 mA
Operating temperature range Topr —20 25 75 T

oc




LS TTL DN74LS Series DN74LS11

B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Viu 2.0 \'
nput volta;
p ge Vu 0.8 \Y
Vcc=4.75v, V1L=0.8V
Vou V=2V, Ton=—400 zA 2.7 3.4 A%
Output voltage Vous Vee=4.75V Io.=4mA 0.25 | 0.4 A
Vot Vin=2.0V I, =8mA 0.35| 0.5 | V
V(l(‘=525v
i Vi=2.7V 20 HA
V(;(;=5.25V —
Input current I Vi=0.4V 0.4 mA
VLL=525V
[ V=7V 0.1 mA
Output short circuit current** los Vee=5.25V, V=0V —15 —100 | mA
Input clamp voltage Vik IS _18mA 1.5 V
S l ¢ I(;CH VC(;=5.25V. 1.8 36 mA
u curren
PPy leci. | Vec=5.25V. 3.3 | 6.6 | mA

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
teLn 8 15 ns
P i i CL=15pF, R_.=2kQ
ropagation delay time r— L p L B 10 20 s

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms

Input Vee Output

? ?

J 3v
Pulse $R. 13V
generator D.U.T. ¢ Input 02 oV
Zout=500 tpuL
'LC h 4 '-— Vou
500 'L . 1.3V 5kl.sv
l X Output Vou
"
Notes Notes
1. Cg, includes probe and tool floating capacitance. 1. Input waveform: t; < 15ns, t¢ £ 6ns, PRR = 1MHz,
2. Diodes are all MA161. duty cycle = 50%.
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LS TTL DN74LS Series DN74LS12
DN74LS12

Triple 3-input Positive NAND Gates (with Open Collector Outputs)

M Description P-1
DN74LS12 contains three 3-input positive isolation NAND gate
circuits with open collector outputs,

M Features

® “Wired” AND capability

® Low power consumption (Pq = 6mW typical)

® Wide operating temperature range (Ta = —20 to +75°C)

14-pin plastic DIL package

14-pin Panaflat package (SO-14D)

P-4

Pin configuration (top view)
1a[1] E]w
18[ 2] 13]1c
243 2] 1y
2B[ 4] MES
2[5 ] 10] 3B
2v[6 ] Bk
ano[7 ] ES

B Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 Vv
HIGH level output voltage Vou 5.5 v
LOW level output voltage o 8 mA
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN74LS12

B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Viu 2.0 \Y
nput voltage
P 8 Vi 0.8 | Vv
V = = ] y
Output voltage oL1 V(,(, 4.75V l()[, 4mA 0.25 0.4 V
Vorz Viy=2V Io, =8mA 0.35 | 0.5
| ST 20 | wh
Input current L. xﬁf__zo 54’ %,SV —0.4| mA
L vy 0.1 | mA
Output current Ton y“; igggv Vi.=0.8V 100 MA
OH ™ .
Input clamp voltage Vik IVC_C= llt 87:1 —-1.5| V
=—
Leen Vee=5.25V 0.7 1.4 mA
Supply current
Iear Vee=5.25V 1.8 3.3 mA

* When constant at Ve = 5V, Ta = 25°C.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
tel 17 32
Propagation delay time Ein C.=15pF, R.=2kQ ns
tenr 15 28 ns

¥ Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Vee
Input ? Output
w3 tr I-— tg
Ry 0% 90% 3V
1.3V
Input 10% 10%%| N OV
Pulse generator
D.U.T. teuL trLu
Zout=500 L Output Vou
500 - C‘_ 1.3V 1.3V
Jy VoL
Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t; < 15ns, t¢ £ 6ns, PRR = 1IMHz,

duty cycle = 50%.
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LS TTL DN74LS Series

DN74LS13

DN74LS13

Dual 4-input Positive NAND Schmitt-Triggers

B Description

DN74LS13 contains two 4-input positive isolation NAND

circuits with Schmitt triggers.

B Features
® Ideal for waveform shaping

® Wide hysteresis width (0.8V typical), high noise margin

® Low power consumption (Pq = 17.5mW typical)

® High speed (t,4 = 17ns typical)
® Wide operating temperature (Ta = —20 to +75°C)

Il Recommended operating conditions

P-1

14-pin plastic DIL package

P-4

-t

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

IAE g EVCC
182 [13]2p
~e[3] 12]2c
1[4 [11]ne
1[5 ] [10)28
16| B2

N[ 7 (8 ]y

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 v
I —400 KA
Output current o
Tor. 8 mA
Operating temperature range Topr —20 25 75 c

An



LS TTL DN74LS Series DN74LS13

B DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
I b 1d vol Vr+ Vee=5V 1.4 | 1.6 | 1.9 A
nput threshold voltage Vi | Vee=5V 0.5 | 0.8 | Lo | V
Hysteresis Vet —Vi=| V=5V 0.4 | 0.8 A
Vou | (TP Tonma00A 2.7 | 3.4 v
Output voltage Voui Vee="' 75V IoL=4mA 0.25 | 0.4 \
Vor.z (RN Io.=8mA 0.35 | 0.5 | V
|y —0.14 mA
Input threshold current Vl, — 5T v
Ir™ Vevs —0.18 mA
| o |-
Inpui current I, ://(I;C==05‘.1%,5V —0.4 | mA
I, ://.“:75\/25\] 0.1 mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 —100| mA
Input clamy: voltage Vik Kiz_li 8713 X —1.5| V
ICCH V(,(,=525V 2.9 6 mA
Supply current
Iecl, Vee=5.25V 4.1 7 mA

* When constant at Ve = 5V, Ta=25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

B Switching characteristics (Vocc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
tp 15 22 n
Propagation delay time L C; =15pF, R =2kQ s
toui. 18 27 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
4
,Ipllz
AN Vee Output
? o o
R
Pulse SHL
generator D.U.T. W\ nput
Zout=500Q L
. b 4 Ve
3 CL Output on
l 500% FL I §E 13V L3V
] ud Vou
Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ns, t¢ < 6ns, PRR = IMHz,
2. Diodes are all MA161. duty cycle = 50%.
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LS TTL DN74LS Series

DN74LS14

DN74LS14

Hex Schmitt-Trigger Inverters

M Description
DN74S14 contains six inverter circuits with Schmitt triggers.

M Features

® Ideal for waveform shaping

® Low power consumption (P4 = 50mW typical)

® High speed (tpq = 15ns typical)

® Wide operating temperature range (Ta = —20 to +75°C)

B Recommended operating conditions

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

IAE Evcc

(2] 1364
ZAE EGY
Ead

-/

o] o
s U

NCIREAEN

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4,75 5.00 5.25 Vv
Ton —400 MA
Output current o s —
Operating temperature range Topr —20 25 75 T

-71—



LS TTL DN74LS Series DN74LS14

B DC characteristics (Ta=—20~+75%C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input threshold volt Vit Vee=5V 1.4 1.6 1.9 \
nput Hhresiiold voltage Vio | Vee=5V 0.5 0.8 | 1.0 | v
Hysteresis AVy Vee=5V 0.4 0.8 Y,
Von VsV Tonm —a00kA 2.7 | 3.4 v
Output voltage VoL 3?":’_—1 4é z,sv‘ lon=4mA 0.25 ] 0.4 \'
Vo |y Y e ima 0.35] 0.5 | v
P GGt —0.14 mA
Input threshold current VI — 5T v
I~ Vet —0.18 mA
| WS 2 |
Input current Ly, xﬁ‘:=0 54' %,SV —0.4| mA
V(;(; = 5 . 25 V
I] V] =7 v 0.1 mA
Output short circuit current** | l[os 3(‘)‘___=05V 25V —15 —100| mA
Vee=4.75V —
Input clamp voltage Vik Vi=—18mA 1.5 V
I(;(;H V(L='525V 86 16 mA
Supply current
I Viee=5.25V 12 21 mA

* When constant at Vo = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
tp 15 22
Propagation delay time mH C,.=15pF, R;.=2kQ t
tonl 15 22 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Input Vee Output
? ?
Pulse R
generator D.U.T
Zout=509 T
L
‘l’ 500 '.L ];c,,
Notes Notes
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ns, t¢ £ 6ns, PRR = 1MHz,
2. Diodes are all MA161. duty cycle = 50%.
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LS TTL DN74LS Series DN74LS15
DN74LS15

Triple 3-input Positive AND Gates (with Open Collector Outputs)

M Description P-1
DN74LS15 contains three 3-input positive isolation AND gate
circuits with open collector outputs.

M Features

e “Wired” AND capability

Low power consumption (P4 = 13mW typical)

High speed (t, 4 = 18.5ns typical)

Wide operating temperature range (Ta = —20 to +75°C)

14-pin plastic DIL package

-

14-pin Panaflat package (SO-14D)

P-4

Pin configuration (top view)

IAE Vcc
182 ] 1)1
ZAE EIY
28[ 4 1]ac
ZCE ESB
2v[6 | [9]3a

GNDf 7 5%
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \
HIGH level output voltage Vou 5.5 \Y%
LOW level output voltage To. 8 mA
Operating temperature range Topr —20 25 75 ' T




LS TTL DN74LS Series DN74LS15

M DC characteristics (Ta=—20~+75TC)

Parameter Sym Test conditions Min | Typ*| Max | Unit
\ 2.0 /
Input voltage o v
Vi 0.8 \Y
Vor. = Io,=4mA . .
Output voltage o11 Vee=5.25V o, =4m 0.25 | 0.4 A
Vo ViL=0.8V lo. =8mA 0.35 0.5 \Y%
I e EEY 20 | uA
Input current Tiy. X,“_=054 %/SV —0.4| mA
1 =0.
I vy 0.1 | mA
Output current Tow x(‘;{ - gg%v 100 | pA
Input clamp voltage Vi I\Ilf_i i‘f 875: —-1.5{ V
I(;(;H V(;(;=5.25V 1.8 3.6 mA
Supply current
leer. Vee=5.25V 3.3 | 6.6 | mA

* When constant at Ve =5V, Ta = 25°C.

M Switching characteristics (Vcc=5V, Ta=25C)

Parameter Sym Test conditions Min Typ Max Unit
t
Propagation delay time FLi C.=15pF, R, =2kQ 20 35 ns
tpuL 17 35 ns

¥ Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Vee
Input T Output

AW ty o

T R _-1 3V
90%

1.3V

)9,
Pulse generator 02 gy

Zout =500 D.U.T. tene r-—
L Vou
=c,

3500 1.3V *1.&\1
’L Output VoL

Notes Notes
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t. < 15ns, t¢ £ 6ns, PRR = 1MHz,
duty cycle = 50%.
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LS TTL DN74LS Series

DN74LS20

DN74LS20

Dual 4-input Positive NAND Gates

B Description

DN74LS20 contains two 4-input positive isolation NAND gate

circuits.

M Features

® Low power consumption (Py4 = 4mW typical)
High speed (tpq = 10ns typical)

Low output impedance

Wide operating temperature range (Ta = —20 to +75°C)

14-pin plastic DIL package

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

Wi
5[]

[14]Vec

NCE

1?_]21)
12]ec

1c[«] 1Ne

mE 10|28

1v[6 | 9 J2A

GNDE 8 |2y

B Recommended operating conditions
Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5.00 5.25 \
Output current Tou —400 KA
ToL 8 mA
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN74L520

B DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Tput volt Vi 2.0 \%
nput voltage Vo o8 v
Vcc=4.75V, V|L=0-8V
Vou | low=—4004A, Vie=2.0V 27 ] 34 v
Output voltage VoLt Vec=4.75V Io,=4mA 0.25 | 0.4 \'
. VOLZ Vm=2V, V|]_=08V IOL=8mA 0.35 0.5 \%
ch=5.25V
T Vi=2.7V 20 | kA
Vcc =5,25V _
Input current I Vi=0.4V 0.4| mA
Vcc =5.25V
I| Vl= 7V 0.1 mA
Output short circuit current** Ios Vec=5.25V, Vo=0V —15 —100 [ mA
Vcc =4.75V —_
Input clamp voltage Vik L —18mA 1.5 V
ICCH VCC=5.25V, 0 4 0.8 mA
Supply current
Icc|_ VCC=5.25V, 1.2 2.2 mA

* When constant at V¢ = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

M Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
t 9 15 ns
Propagation delay time e CL=15pF, RL=2kQ
teuL 10 15 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Input Vee Output
[e]
Pulse E:Rl.
generator Y
Zout =500 D.U.T. ~

<c,
T et ] 1 %
Output VoL

Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ns, tr < 6ns, PRR = IMHz,
2. Diodes are all MA161. duty cycle = 50%.
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LS TTL DN74LS Series

DN74L521

DN74LS21

Dual 4-input Positive AND Gates

B Description
DN74LS21 contains two 4-input positive isolation AND gate
circuits.

M Features

® Low power consumption (P4 = 8.5 mW typical)

® High speed (tpq = 9ns typical)

® Wide operating temperature range (Ta = —20 to +75°C)

B Recommended operating conditions

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package {SO-14D)

Pin configuration (top view)

wiF—" [(w
’BE [13]2p
~e[3] 12]2c
1c[4] [11]ne
105 [10])28
1v[6] B
GNDE EZY

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \Y
Ton —400 MA

Output current Tow 3 A
Operating temperature range Topr —20 25 75 ¢
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LS TTL DN74LS Series DN74LS21

M DC characteristics (Ta=—20~+75TC)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Vi 2.0 \Y%
ut volta, -
np ge Vi 0.8 \
Vee=4.75V, V=2V, V;.=0.8V .
Vou 1 o0 2.7 | 3.4 v
Output voltage VoL Vee=4.75V, Viy=2V | lo.=4mA 0.25 | 0.4 \i
Vo, | Vu=0.8V To,=8mA 0.35 | 0.5 | V
Vcc =5.25V
L Vi=2.7V 20 | wA
Input current i, ng==054 \2,5 v —0.4| mA
VCC =5.25V
L vy 0.1 | mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 —100 | mA
Vec=4.75V
Input clamp voltage Vik IIL-—E —18mA —1.5| Vv
Suppl . lecun Vee=5.25V, 1.2 | 2.4 | mA
HPPLY curren lec. | Vec=5.25V, 2.2 | 4.4 | mA

* When constant at Ve = 5V, Ta =25°C.
*¥ Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Test conditions Min Typ Max Unit

teLn

CL=15pF, RL=2kQ

Propagation delay time — 10 20 s

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Input Vee Output
(o) o

3V

Pulse R, 1'%3’0

generator DU.T Input 0% v

Zout=>50) T teuL I.—

Vou

500 =Ci. 1.3V skl.sv
I Output VoL

Notes Notes
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t; £ 15ns, t¢ £ 6ns, PRR = 1MHz,
2. Diodes are all MA161. duty cycle = 50%.
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LS TTL DN74LS Series

DN74LS22

DN74L522

Dual 4-input Positive NAND Gates (with Open Collector Outputs)

M Description

DN74LS822 contains two 4-input positive isolation NAND gate

circuits with open collector outputs.

M Features
® “Wired” AND capability

® Low power consumption (P4 = 4mW typical)

® High speed (t,4 = 17ns typical)

® Wide operating temperature range (Ta = —20 to +75°C)

B Recommended operating conditions

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

.

1A 1 14 Vee

18[ 2] | 13]20
'H 12]2C
ICE 11 |NC
1[5 | 10]28
1[6 ] 9 J2A
onp[ 7] 8 |2y

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \
HIGH level output voltage Vo 5.5 M
LOW level output voltage To 8 mA
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN74L522

B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Vi 2.0 \Y%
Input voltage
Vi 0.8 \'
Vi = Ioo=4mA 0.2 N
Qutput voltage oLl Vee=4.75V oL=m 5104 v
VoL2 V=2V Io. =8mA 0.35 0.5 v
Vee=
| iy o |
Input current I x‘;c:'_(') 54' %/5 v —0.4| mA
I Nt A 0.1 | ma
COutput current Tow xf;:gg% V, Vi.=0.8V 100 | m
Input clamp voltage Vi XC__S - ;1 87,3/ —-1.5| V
ICCH Vcc=5.25V 0.4 0.8 mA
Supply current
Icc]_ VCC=525V 1.2 2.2 mA

* When constant at Ve = 5V, Ta = 25°C.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
t 17 32
Propagation delay time FLi CL=15pF, RL=2kQ i
tpuL 15 28 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Vee
]
Input Output
4
Ry
Pulse generator b.U.T
Zout =500 U
3500 :LCL Output Vou
1 1.3V 1.3V
VoL
™ "
Notes Notes
1. Cy, includes probe and taqol floating capacitance. 1. Input waveform: t, £ 15ns, tg £ 6ns, PRR = IMHz,

duty cycle = 50%.
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LS TTL DN74LS Series DN74L$26
DN74LS26

Quad 2-input High-Voltage Interface Positive NAND Gates

M Description P-1
DN74LS26 contains four 2-input positive isolation NAND
buffer gate circuits.
M Features
® “Wired” AND capability
® High output withstand voltage (Voy £ 15V maximum)
® Low power consumption (P4 = 8mW typical)
® High speed (tpq = 16ns typical)
® Wide operating temperature range (Ta = —20 to +75°C) 14-pin plastic DIL package
P-4
14-pin Panaflat package (SO-14D)
EUERE (L@E)
-/
1A 1 14| Ve
1B| 2 134B
1] 3 j] @ ) 12]4A
2A[ 4 114y
2B[ 5 10]3B
2vfs :‘ [ ] 9|3a
ND[ 7 ] K
M Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 A
HIGH level output voltage Vou 15 A%
LOW level output voltage Tow 8 mA
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN74LS26

B DC characteristics (Ta=—20~4+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Viu 2.0 \Y%
nput voltage Vi 03 v
V = IoL=4mA 0.25 | 0.4 \
Output voltage oLt Vee=4.75V oL=%m
Vorz V=2V oL =8mA 03505 | Vv
I zcl; il 20 | uA
Input current Ii X?C==0 54' %,SV —0.4| mA
f Nt 0.1 | ma
Vec=4.75V Vou=12V 50 HA
Output t I
utput curren OH Vi=0.8V Vou=15V 1 "y
R e Vec=4.75V —
/\h77/7’%’_‘_ﬁ V[K I|='18mA 1.5 A%
leen Vec=5.25V 0.8 1.6 mA
Supply current
TecL Vee=5.25V 2.4 | 44 | mA

* When constant at Ve = SV, Ta = 25°C.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
t 17 32
Propagation delay time PLH CL=15pF, RL=2kQ} ns
teuL 15 28 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Vee
Input T Output
? AW te fe—
R;
v 0% 907 3V
1% 1.3V
(] — S | ) V4
Pulse generator Input
Zout=50{) D.U.T. teuL teLr
Output Vou
T 3500 = C 1.3V 1.3V
J.' [ Vor
™ o
Notes Notes
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t; < 15ns, t¢ < 6ns, PRR = 1MHz,

duty cycle = 50%.
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LS TTL DN74LS Series

DN74LS27

Triple 3-input Positive NOR Gates

M Description
DN74LS27 contains three 3-input positive isolation NOR gate
circuits.

M Features

® Low power consumption (Pg = 13.5mW typical)

High speed (tpq = 10ns typical)

Low output impedance

Wide operating temperature range (Ta = —20 to +75°C)

B Recommended operating conditions

DN74L527

14-pin plastic DIL package

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

1A] 1
1BE
ZAE
28[ 4]
2c[ 5]
2v[6]

GNDE

.
14] Ve
13]1c
% 12[1y

Esc

10{3B
9 |3A

8 f3Y

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \
Ion —400 MA
Output current Tow P A
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN?74L527
W DC characteristics (Ta=—20~+75T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Vi 2.0 A
nput voltage Vi 0.8 \'
Vcc=4.75V, VIL=O.8V
Vou Ton = — 400 §A 2.7 | 3.4 \'
Output voltage Vour Vec=4.75V Io,=4mA 0.25 | 0.4 A
Vorz V=2V Io.=8mA 0.35| 0.5 | V
ch =5,25V
T Vi=2.7V 20 | A
Vcc =5.25V —
Input current I Vi=0.4V 0.4 mA
Vcc =5.25V
I Vi=7V 0.1 | mA
Output short circuit current** Ios Vee=5.25V, Vo=0V —15 ~100 | mA
Vcc =4, 7 5 V -
Input clamp voltage Vik = —18mA 1.5{ V
Suppl ¢ Iccn Vee=5.25V, 2.0 4,0 | mA
u urren
PPLY ct lc. | Vec=5.25V, 3.4 | 6.8 | mA
* When constant at Ve = 5V, Ta=25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
W Switching characteristics (Vcc=5V, Ta=25TC)
Parameter Sym Test conditions Min Typ Max Unit
t 10 15
Propagation delay time = CL=15pF, R_.=2kQ e
tenL 10 15 ns
¥ Switching parameter measurement information
1. Measurement circuit 2. Waveforms
Input Vee Output
o} 0
tf fa—
$R 90% 3V
Pulse shL 107 1.3V
generator D.U.T e Input 0% M OV
Zout=500 U ™ teLn
L b 4 Output Vou
500 'L Gy 13V 13v
h 4 VoL
r
Notes Notes

1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161.

1. Input waveform: t, £ 15ns, t¢ < 6ns, PRR = 1MHz,
duty cycle = 50%.
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LS TTL DN74LS Series

DN74L528

DN74L528

Quad 2-input Positive NOR Buffers

B Description
DN 74LS28 contains four 2-input positive isolation NOR buffer
gate circuits.

M Features

High fan-out (Ioy, = 24mA, Ioyg = —1.2mA)

Low power consumption (P4 = 22mW typical)

High speed (t,4 = 12ns typical)

Wide operating temperature range (Ta = —20 to +75°C)

B Recommended operating conditions

P-1

14-pin plastic DIL package

P-4

14-pin Panaflat package (SO-14D)

-

Pin configurati

1y[1]
142
183 |
2v[4]
ZAE
ZBE
GND[7 |

on (top view)

[14] Ve

A

12]48

[11]4a
Q 10|3Y
9 |3B

8 |3A

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5.00 5.25 \
Output current on —1.2 mA
ToL 24 mA

Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN74LS28

B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
lnout volt Vi 2.0 \Y%
nput voltage
i 8 Vi 0.8 | V
Vcc=4.7sv, V[L=08V
Vou AN 2.7 | 3.4 v
Output voltage VoLt Vec=4.75V LAIOJ:: 4mA 0.25 | 0.4 \Y%
Vor.2 Vig=2V 8mA 0.35 | 0.5 Y
V(;c =5.25V
Iy Vi=2.7V 20 | wA
Vcc =5.25V —_
Input current L Vi=0.4V 0.4| mA
Vee=5.25V
[| VI =7V 0. 1 mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 —100 | mA
\Y V(;c =4.75V —_
Input clamp voltage IK = —18mA 1.5 A%
ICCH V(;C=5.25V, 18 35 mA
Supply current
IecL Vce=5.25V, 6.9 [ 13.8 | mA

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
t 12 24
Propagation delay time FLA CL=15pF, R_.=2kQ i
teuL 12 24 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Input Vee Output
Pulse E:R"
generator DU.T W
Zout =500 e ~ Input
500 - C[, gE Output
I h 4
bud
Notes Notes
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t; < 15ns, t¢ < 6ns, PRR = IMHz,
2. Diodes are all MA161. duty cycle = 50%.
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LS TTL DN74LS Series

DN74LS30

DN74LS30

8-input Positive NAND Gates

B Description
DN74LS30 contains one 8-input positive isolation NAND gate
circuit.

M Features

® Low power consumption (P4 = 2.5mW typical)

® High speed (tpq = 11ns typical)

® Low output impedance

® Wide operating temperature range (Ta = —20 to +75°C)

B Recommended operating conditions

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

ERYan

o

ol

[14] v..
E NC

B

o]
5
'a
GNDE

n

[

[12]u
EG
ENC
ENC
B

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \'
Output current lon —400 KA
ToL 8 mA
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN74L$30

B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*} Max | Unit
\' 2.0 \'s
Input voltage H
Vi 0.8 \Y%
Vec=4.75V, V"_=0~8V
Vou ot oo 2.7 | 3.4 v
Output voltage Vour Vee=4.75V Io=4mA 0.25 | 0.4 \
VoLz Viu=2V Ior=8mA 0.35| 0.5 | V
VCC =5.25V
I Vi=2.7V 20 | #A
Vec=5.25V -
Input current I Vi=0.4V 0.4 mA
Vcc =5.25V
I V=7V 0.1 mA
Output short circuit current** los Vec=5.25V, Vo=0V —15 —100 | mA
\Y Vcc =4.75V —_
Input clamp voltage 1K L=—18mA 1.5 V
Iccn Vee=5.25V, 0.35| 0.5 | mA
Supply current
Icc]_ V(,c=5.25v, 06 1. 1 mA

* When constant at Vo = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

@ Switching characteristics. (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
t 8 15
Propagation delay time PLH CL=15pF, Ry=2kQ i
tpuL 13 20 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Iﬂpl‘lt Vcc Output
o (o] (?
Pulse ¢ 3R.
genera or
Zout =500 D.U.T. i¢ Input
5003 'L TC, ¥ Owm
I -
mr r

Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ns, t¢ £ 6ns, PRR = 1IMHz,
2. Diodes are all MA161. duty cycle = 50%.
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LS TTL DN74LS Series

DN74L532

DN74LS32

Quad 2-input Positive OR Gates

M Description

DN74LS32 contains four 2-input positive isolation OR gate

circuits.

B Features

® Low power consumption (P4 = 20mW typical)
High speed (tpq = 14ns typical)

Low output impedance

Wide operating temperature range (Ta = —20 to +75°C)

P-1

14-pin plastic DIL package

P-4

14-pin Panaflat package (SO-14D)

-

Pin configuration (top view)

1A[1 Evcc
IBE@ 13J4B
1y E @ 12J4A
2a[4] 11]ay
23[:@ 10[3B
2] @ 9 |3a
GND| 7 8 |3y
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y
Output current ow —400 KA
lou 8 mA
Operating temperature range Topr —20 25 75 (¢
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LS TTL DN74LS Series DN74LS32

B DC characteristics (Ta=—20~-+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Vi 2.0 \%
nput volta;
p ge Vi 0.8 \'
V(;<;=4.75V, V|H=2V
Vou 1T 00 A 2.7 | 3.4 v
Output voltage Vot Vee=4.75V Io.=4mA 0.25 | 0.4 | V
Vor.z Vi, =0.8V IoL=8mA 0.35| 0.5 | V
V(;(; =5 . 25 V
T Vi—=2.7V 20 | mA
Input current L. ylf_c__:O 54'%,5 v —0.4| mA
L vy 0.1 | mA
Output short circuit current** fos Vee=5.25V, Vo=0V —15 —100 | mA
Input clamp voltage Vi I\:L-—E i‘{;ﬂf X -1.5 \%
Supply current Iech Vee=5.25V, 3.1 6.2 mA
PPy lect. | Vee=5.25V, 4.9 | 9.8 | mA

* When constant at Ve = 5V, Ta=25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

M Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit

t 14 22
Propagation delay time PLH C.=15pF, R.=2kQ ns
tpuL 14 22 ns

3% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Input Vee Output
[e] (o]
—-i tf o
3V
< )
Pulse 2R, 90% 1.3V
generator D.U.T. I 102 ov
Zout=500 truL I——
b 4 Vou

4L
C
YL 500 'L g 13V 1.3V
Qutput VoL

Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ns, t¢ < 6ns, PRR = 1MHz,
2. Diodes are all MA161. duty cycle = 50%.
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LS TTL DN74LS Series

DN74LS33

DN74LS33

Quad 2-input Positive NOR Buffers (with Open Collector Outputs)

M Description
DN74LS33 contains four 2-input positive isolation NOR buffer
gates with open collector outputs.

M Features

® “Wired” AND capability

® High fan-out (Ip;, =24mA maximum)

® Low power consumption (P4 = 20mW typical)

® High speed (t,q = 19ns typical)

® Wide operating temperature range (Ta = —20 to +75°C)

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

IYE ~ EVCC
IAE Ew
183 12]4B
ZYE 11}4A
2[5 | 10]ay
28[6 | 9 |38
6N 5 Jaa
M Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \
HIGH level output voltage Von 5.5 \
LOW level output voltage Lo 24 mA
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN74LS33

B DC characteristics (Ta=—20~475T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Inout volt Vi 2.0 \Y
nput voltage Vi 03 v
VoL Vec=4.75V TIo.=4mA 0.25 0.4 \Y%
Output volt Y
viput voltage Vo | Vm=2V lor, =8mA 0.35] 0.5 | V
Vec=5.25V
fow Vi=2.7V 20 | mA
Vec=5.25V _
Input current I Vi=0.4V 0.4 mA
Vec=5.25V
I] Vl= 7V 0 1 mA
Vcc=4.75v, V1H=2V
QOutput current lon Vor=5.5V 250 | WA
V(;c =475V o
Input clamp voltage Vi = —18mA 1.5 V
Icch - Vee=5.25V 1.8 3.6 mA
Supply current
IecL Vec=5.25V 6.9 | 13.8 | mA
* When constant at Ve = 5V, Ta=25°C.
B Switching characteristics (Vcc=5V, Ta=25C)
Parameter Sym Test conditions Min Typ Max Unit
t 20 32
Propagation delay time nA CL=45pF, R.=6670Q s
tPHL 18 28 ns

¥ Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Vee
Input Output
[o] ., 9
R.
Pulse generator Input
_ D.U.T
Zout =500 Output
'L 3500 ﬁ:CL
™ ™
Notes ’ Notes

1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, < 15ns, t¢ £ 6ns, PRR = IMHz,
duty cycle = 50%.
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LS TTL DN74LS Series

DN74LS37

DN74LS37

Quad 2-input Positive NAND Buffers

M Description
DN74LS37 contains four 2-input positive isolation NAND
buffer gate circuits.

M Features

® High fan-out (Ioy, = 24mA, Ioyg = —1.2mA)

® Low power consumption (P4 = 17.5mW typical)

® High speed (t,q = 12ns typical)

® Low output impedance

® Wide operating temperature range (Ta = —20 to +75°C)

B Recommended operating conditions

14-pin plastic DIL package

-

14-pin Panaflat package {SO-14D)

Pin configuration (top view)

1B] 2 13{4B
1Y| 3 12[4A
2A( 4 1114Y
2B| 5 10|3B
2Y| 6 @ 9 |3A
GNDE EISY

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y
HIGH level output voltage Lon 1200 HA
LOW level output voltage Lo 24 mA
Operating temperature range Topr —20 25 75 (¢
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LS TTL DN74LS Series DN74LS37

M DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Vi 2.0 \Y
Input voltage
Vi 0.8 A%
VCC=4.75V, V[LZO.SV
Vou Ion— —1.2mA 2.7 | 3.4 Y
Output voltage VoLr Vee=4.75V loL=12mA 0.25 | 0.4 \Y
Vouz Vie=2V IoL=24mA 0.35| 0.5 | V
VCC =5,25V
b Vi=2.7V 20 | wA
Vec=5.25V -
Input current I Vi=0.4V 0.4 mA
Vcc =5.25V
I N 0.1 | mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 —100 | mA
V(;(; =4.75V —
Input clamp voltage Vi 1S 18mA L5 V
lcen Vee=5.25V, 0.9 2.0 mA
Supply current
IecL Vec=5.25V, 6 12 mA
* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
B Switching characteristics (Vcc=5V, Ta=25C)
Parameter Sym Test conditions Min Typ Max Unit
teLn 12 24 ns
Propagation delay time CL=45pF, RL.=6670Q
teur 12 24 ns
3% Switching parameter measurement information
1. Measurement circuit 2. Waveforms
Input Vee Output
o o]
tf f—
Pulse R, 50% v
generator bU.T . ] oot 107 1.3V .
Zout=500 B o~ ’
teLn
500 =cC, gE Output Vou
¥ 13V 1.3V
r Vou
Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t; £ 15ns, t¢ < 6ns, PRR = 1MHz,
2. Diodes are all MA161. duty cycle = 50%.
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LS TTL DN74LS Series DN74L538
DN74LS38

Quad 2-input Positive NAND Buffers (with Open Collector Outputs)

B Description P-1
DN74LS38 contains four 2-input positive isolation NAND
buffer gate circuits with open collector outputs.

B Features

“Wired” AND capability

High fan-out (Ipy, = 24mA maximum)

Low power consumption (P4 = 17.5mW typical)
High speed (tpq = 19ns typical)

Wide operating temperature range (Ta = —20 to +75°C) 14-pin plastic DIL package

-

14-pin Panaflat package (SO-14D}

Pin configuration (top view)

IAE Evcc

18[ 2] 13)4B
1v[3] 12]4a
2af4] 11]ay
28 | %33
2v[6 | 9 3a
onp[7 | E

H Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \Y
HIGH level output voltage Vou 5.5 \
LOW level output voltage Ton 24 mA
Operating temperature range Topr —20 25 75 C
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LS TTL DN74LS Series DN74LS38
B DC characteristics (Ta=—20~475T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Inout volt. Vin 2.0 v
nput voltage V., ) v
Vi = Io.=12mA 0.25 0.4 \4
Output voltage oLl Vec=4.75V oL m
Vor.z V=2V Toi. =24mA 035 0.5 | V
Vcc =35, 25 v
b Vi=2.7V 20| pA
Vec=5.25V _
Input current I Vi=0.4V 0.4| mA
Vec=5.25V
L Vv 0.1 | mA
Output current Ton x(‘)ﬁ_‘:gg%v Vi=0.8V 250 | uA
Vcc =4, 75V —
Input clamp voltage Vik L=—18mA 1.5 V
Icen Vee=5.25V 0.9 2.0 mA
Supply current
lecr Vee=5.25V 6 12 mA
* When constant at Ve = 5V, Ta = 25°C.
M Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Test conditions Min Typ Max Unit
. teLy 20 32 ns
Propagation delay time CL=45pF, R.=667Q
teuL 18 28 ns

3% Switching parameter measurement information

1. Measurement circuit

2. Waveforms

Input Vee Output
b3
Pulse SR I
< nput
generator
D.U.T
Zout=50Q Output
’L 500 Jy I c. 1.3v
Notes

1. Cy, includes probe and tool floating capacitance.

2. Diodes are all MA161 or equivalent.

Notes

13V

duty cycle = 50%.

1. Input waveform: t; £ 15ns, t¢ < 6ns, PRR = 1MHz,
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LS TTL DN74LS Series

DN74LS40

DN74LS40

Dual 4-input Positive NAND Buffers

M Description

DN74LS40 contains two 4-input positive isolation NAND

buffer gate circuits.

B Features .

® High fan-out (Iop, =24mA, Ioy = —1.2mA)
® Low power consumption (P4 = 9mW typical)
® High speed (tpq = 12ns typical)

® Wide operating temperature range (Ta = —20 to +75°C)

B Recommended operating conditions

P-1

14-pin plastic DIL package

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

IAE ~ Evcc
182 13]20
ne[3] g 12)2¢
1c[4] [11]ne
u)E [10]28
wE 9 ]2a
anp[ 7 8 |2y

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5.00 5.25 \%
Output current low 1200 KA
ToL 24 mA

Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series

DN74LS40

B DC characteristics (Ta=—20~475TC)

Parameter Sym Test conditions Min Typ*| Max | Unit
Input volt Viu 2.0 \Y
nput voltage Vi ") v
V(;(;=4.75V, V[1,=0~8V
Vou o A 2.7 | 3.4 v
Output voltage Vo1 Vee=4.75V Io.=12mA 0.25 | 0.4 A
Vorz V=2V lo.=24mA 0.35| 0.5 \Y%
V(;(; =5.25V
I Vi=2.7V 20 | mA
V(;C =5.25V -
Input current I, V,=0.4V 0.4 mA
V(;(; =5.25V
I V=7V 0.1 mA
Output short circuit current** Tos Vee=5.25V, Vo=0V —15 —100 | mA
v V(;(; =4 . 75V —_
Input clamp voltage 1K L= —18mA 1.5 \Y
Supol ; Icen Vee=5.25V, 0.45 | 1.0 | mA
u urren
ppy eurr ) ]CCL V(;C=5.25V, 3 6 mA

* When constant at Ve = 5V, Ta = 25°C.

** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

M Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
t 12 24
Propagation delay time PLH CL=45pF, R.=6670 =
truL 12 24 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Input Vee Output
Q @)
te
] 0% 50% 3V
Pulse SRL : o Nl
generator D.U.T e Input o N OV
Zout=500 I = tenr tpin
1 h 4 Output Vou
i 500 J' IC" X L3V 13V
b 4 - VoL
s
Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t. £ 15ns, t¢ < 6ns, PRR = 1MHz,

2. Diodes are all MA161 or equivalent.

duty cycle = 50%

—08—



LS TTL DN74LS Series

DN74L542

DN74LS42

BCD to Decimal Decoders

Bl Description
DN74L842 is a binary-coded decimal to decimal decoder.

W Features

® During invalid input, all inputs become HIGH
® Also can be used as 3-bit binary to octal decoder
® Wide operating temperature range (Ta = —20 to +75°C)

B Logic diagram

pP-2

16-pin plastic DIL package

P-5

-

[T

A o—D: A
[ A —D* 1Y 16-pin Panaflat package (SO-16D)
= 2Y
B 1 Pin configuration (top view)
B o—D- r—D’H’ 3Y
— " |
Inputs B A 4Y ov Elv“
D Outputs H—co
¢ C H 1 5Y IYE ) A ﬂEA
C 2Y{ 3 2 _[—@B
D'°6Y _|—C3 B Inputs
Outputs 3YEJ_,—<4 _‘—‘ C
_ = X
D O-D‘ - D - A a[s re ¢ 12]p
D »——ID*SY SEHL (rrl—_qgv
H 9Y GYE {—ESY Outputs
oNpf8] B
M Recommended operating conditions
Parameter Sym Min Typ Max Unit
-Supply voltage Vee 4.75 5.00 5.25 v
Ton —400 MA
Output current Tor 3 A
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN74LS42
B DC characteristics (Ta=—20~+75T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
v 2.0
Input voltage = v
Vi 0.8 v
Vec=4.75V V=2V
Vou Vi=0.8V, Ioy=—4004A 2.7 ] 3.4 v
Output voltage VoLt xccf gv7 5V Io.=4mA 0.25 | 0.4 \
Vorz | Vy=0.8V lo.=8mA 0.35] 0.5 | V
V(;C =5.25V
lin Vi=2.7V 20 | wA
Input current I, xff__?i %,5 v ~0.4| mA
I vy 0.1 | ma
Qutput short circuit current™** Tos Vee=5.25V, V=0V —15 —100| mA
Input clamp voltage Vik X‘i i‘l‘;n?X -1.5| Vv
Supply current*** Iee Icc=5.25V 7 13 mA
* When constant at Vo = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND, Also, short circuit time to GND within 1 second.
*** Measured with all outputs open and all inputs grounded.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Test conditions Min | Typ | Max | Unit
2 stage 15 25 ns
3 stage U 1R 20 [ 30 | ns
Propagation delay time g LT oP
2 stage ¢ RL=2kQ 15 25 ns
3 stage PHL 20 30 ns

3% Switching parameter measurement information

1. Measurement circuit

2. Waveforms

v tr t
CcC
3 'ﬂ‘l’
, = Input
@
2 ’ 13v
E , _% o g,
L] R tern touL
: ey /
° In-phase output
2 ‘ P P | —k
0 S——
&’ tpur | teLu
—-\ Vou
Reverse-phase output 13V k 13V
VOl
Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ns, t¢ < 6ns, PRR = IMHz,

2. Diodes are all MA161 or equivalent.

duty cycle = 50%.
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DN74L542

LS TTL DN74LS Series

B Truth tables

Outputs

Decimal

BCD Inputs

H

NO.

INVALID

Notes

1. H: HIGH voltage level.
2. L: LOW voltage level.
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LS TTL DN74LS Series DNZ74LS51
DN74LS51

2-wide 3-input, 2-wide 2-input AND-OR-INVERT Gates

M Description P-1

DN741851 contains two 2-input and two 3-input AND-OR-
INVERT gates.

B Features

e Low power consumption (Pg = 5.5mW typical)

® High speed (ty4 = 12ns typical)

® Low output impedance

® Wide operating temperature range (Ta = —20 to +75°C)

14-pin plastic DIL package

14-pin Panaflat package (SO-14D)

P-4

Pin configuration (top view)

B Recommended operating conditions

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5. 00 5.25 \
Output current low —400 KA
Lot 8 mA

Operating temperature range Topr —20 25 75 c
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LS TTL DN74LS Series DN74LS51

B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Inout volt Vi 2.0 \Y
nput voltage Vi o3 v
Vec=4.75V, V;.=0.8V
Vou e onA 2.7 | 3.4 v
Output voltage Vot Vec=4.75V loo=4mA 0.25 | 0.4 \%
Vorz V=2V Io.=8mA 0.35] 0.5 | V
Vcc =525V
i Vi=2.7V 20 | #A
Input current I \gfz 54' ‘2/5 v —0.4| mA
Vcc =5.25V
I V=7V 0.1 mA
Output short circuit current** los Vec=5.25V, Vo=0V —15 —100 | mA
Input clamp voltage Vi Xczci‘; 87“?X -1.5| V
Supply current Iecn Vec=5.25V, 0.8 1.6 | mA
curren
PPy lec. | Vec—=5.25V, 1.4 | 2.8 | mA

* When constant at Voe = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

M Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit

Propagation delay time trih | ¢ —15pF, Ro=2k0 12 20 =
ropagation delay tim = s =

pee Y tou LR T 125 | 20 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Input Vee Output
o
Pulse 2RL
generator .
Zout=50Q D.U.T. ™ Input
500 ’L < C. gE Output Vou
l j[ 1.3V 1.3V
. b VoL
Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ns, t¢ S 6ns, PRR = 1MHz,
2. Diodes are all MA161 or equivalent. duty cycle = 50%.
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LS TTL DN74LS Series

DN74LS54

DN74LS54

4-wide AND-OR-INVERT Gates

B Description

DN74LS54 contains four 2-input and four 3-input AND-OR-

INVERT gates.

B Features

e Low power consumption (Py = 4.5mW typical)

High speed (tpq = 12ns)
Low output impedance

B Recommended operating conditions

Wide operating temperature range (Ta = —20 to +75°C)

P-1

14-pin plastic DIL package

P-4

o

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

NS

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \'
—400 A
Output current il -
Lo, 8 mA
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN74LS54

B DC characteristics (Ta=—20~4+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Viy 2.0 A%
Input voltage
Vi 0.8 \'
Vec=4.75V, V|1‘=0‘8v
Von e oo 2.7 | 3.4 v
Output voltage Vous Vec=4.75V lo,=4mA 0.25 0.4 | V
Voi.2 V=2V Io.=8mA 0.35 | 0.5 \
Vcc =5.25V
I Vi=2.7V 20 | #A
VCC =5.25V _
Input current L. Vi=0.4V 0.4 mA
Vcc =5.25V
I[ Vl =7V 0.1 mA
Output short circuit current** Ios Vee=5.25V, Vo=0V —15 —100 | mA
. Vec=4.75V _
Input clamp voltage Vi e —18mA 1.5{ V
Suppl ¢ Iecn Vee=5.25V, 0.8 1.6 mA
curren
PPy lec. | Vec=5.25V, 1.0 | 2.0 | mA

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit —
Propagation delay ti e | =15pF, R.=2kQ 12 2 =
Topagation aelay time = N =
pee Y trnL LR 12.5 | 20 - —

¥ Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Input Vee Output
i Q
Pulse 3RL .
generator e nput
Zout=500 b.U.T. J ~
. Output
500 Jv T 1
b 4
r
Notes Notes
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ns, t; < 6ns, PRR = 1MHz,
2. Diodes are all MA161 or equivalent. duty cycle = 50%.
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LS TTL DN74LS Series DN74LS55
DN74LS55

2-wide 4-input AND-OR-INVERT Gates

B Description P-1
DN74LS55 contains two 4-input AND-OR-INVERT gates.

B Features

e Low power consumption (P4 = 2.75mW typical)

® High speed (tpq = 12ns typical)

o Low output impedance

® Wide operating temperature range (Ta = —20 to +75°C)

14-pin plastic DIL package

-

14-pin Panaflat package {SO-14D)

P-4

Pin configuration (top view)
/)
i

8[z] 13)n
c[3] EG
o[4] ulF
~efs] 10]e
NCE 9 NC
GNDE sy

M Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \Y%
Output current Lo —400 KA
oL 8 mA
Operating temperature range Topr —20 25 75 C
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LS TTL DN74LS Series DN74LS55

B DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Vin 2.0 \"
Input voltage
Vu, 0.8 \%
Vee=4.75V, V. =0.8V
Vou Ton=—400 gA 2.7 3.4 \
Output voltage Vo Vec=4.75V lo,=4mA 0.25 | 0.4 v
Voiz Vie=2V Io.=8mA 0.35| 0.5 | V
V(;c =5.25 V
Ly V,=2.7V 20 HA
V(;(; =5.25V _
Input current L. Vi=0.4V 0.4| mA
V(;(; =5.25V
I[ V] — 7v 0. 1 mA
Output short circuit current** Tos Vee=5.25V, Vo=0V —15 ~100 | mA
Vie Vee=4.75V _
Input clamp voltage 1K = —18mA 1.5 \Y
leen Vee=5.25V 0.4 0.8 mA
Supply current
I(;(;L V(,(,=525V 0 7 1.3 mA

* When constant at Ve = 5V, Ta = 25°C. ,
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

M Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
t 12 20
Propagation delay time LA CL=15pF, R.=2kQ s
tpyL 12.5 20 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Input Ve Output
7 I

Pulse SR
generator &

Zout=500 D.U.T. -

500 <c, gE 1.3V Skl,av
l ¥ Output VoL
r

Notes Notes
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ns, t; < 6ns, PRR = 1MHz,
2. Diodes are all MA161 or equivalent. duty cycle = 50%.
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LS TTL DN74LS Series DN74LS73
DN74LS73

Dual J-K Flip-Flops (with Reset)

B Description P1

DN74LS73 contains two negative-edge triggered J-K flip-flop
circuit, each with independent clock CP, J, K, and direct-
coupled reset input terminals.

I Features

® Negative-edge trigger

Independent input terminals for each flip flop
Direct-coupled reset input 14-pin plastic DIL package
Qand Q outputs P-4

Wide operating temperature range (Ta = —20 to +75°C)

B Timing definition “!!

14-pin Panaflat package (SO-14D)

: 3V " " - "
Clock fav X13v 13V v Pin configuration (top view)

t t
1 su h g Su h
1 .l N/
v [T my
J-K 1.3V 1.3V . 1.3V [ Reset
ov lResetE Q Elﬁ
HIGH data LOW data e | X
1K[3] o \i2]1a

Ve[ EE
2cesh Y& o H1o)x

cP
2ResetE a 9 [2Q
27 8]

B Recommended operating conditions

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5. 00 5.25 \Y
Output current low —400 KA
oL 8 mA

Operating temperature range Topr —20 25 75 T
Clock frequency . felock 0 30 MHz
Pulse width Clock High ‘ t 20 ns
Reset Low 25 ns

Set-up time HIGH data tsu 20 4 -
LOW data 20 | ns

Hold time th 04 ns

Notes 1. {: Indicates fall edge of standard clock pulse.
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LS TTL DN74LS Series DN74L573
B DC characteristics (Ta=—20~4+75TC)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Inout volt Vi 2.0 v
nput voltage Voo 0.8 v
Vec=4.75V, V=2V
Vou Vi=0.8V, loy=—4004uA 2.7 3.4 \Y%
Output voltage Vor1 Vec=4.75V Io,=4mA 0.25 | 0.4 \Y
Vu=2V
VoLz ViL=0.8V Ioo=8mA 0.35 | 0.5 \%
S K Vee=5.25V 2 | wA
Reset Iy ch_; 7.v 60 | wA
Clock e 80 | pA
J, K v 5 95V —0.4] mA
Input current| Reset Iy, cem e —0.8| mA
Vi=0.4V
Clock —0.8| mA
J, K 0.1 mA
Reset I Vee=5.25V 0.3 mA
Clock 0.4 mA
Output short circuit current** Tos Vec=5.25, Vo=0V —15 —100| mA
Input clamp voltage Vik Vec=4.75V, I;=—18mA —-15| V
Supply current*** Iec Vee=5.25V 4 8 mA
* When constant at Vo = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*#* Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency |  fmax 30 45 MHz
t R Cu=15pF 11 20 ns
Propagation delay time PLA eset Q RL=2KQ
pag Y teuL clock Q «q - 15 30 ns

% Switching parameter measurement information
(1) fmax, tpLu, tpu.(Clock - Q,Q)

1. Measurement circuit

Out

2. Waveforms

Vec  putQ tr
In

put 45V Ir-- 7 _RL__—_ _-] Input Clock
L Banisantcaaaam il
Pulse g =C; l :
generator cP Out J; \
Zou=son | | UL — - - e - -

’L 0 KReset Q Same load circuit as above | Q—
Outputs
Q

1. Measurement made for each flip flop.
2. Cy, includes probe and tool floating capacitance.
3. Diodes are all MA161 or equivalent.

Notes

1. Clock input waveform:
PRR=1MHz, duty cycle 50%

ov
tPHLr__

Vou

13V *1.3\'

Vou
tern

Vou

13V 1 13V Vou.

tr=15ns, t;<6ns,

2. When measuring f,x, t, and t¢ <.2.5ns.
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LS TTL DN74LS Series DN74LS73
(2) tpuL(Reset = Q), tpLy (Reset = Q)
1. Measurement circuit 2. Waveforms
Out
Vec  putQ
45V :I“ tr
== ? ------ 7 - 3v
In Lo R.I. o -: Reset f:\; Lo, PO
put Q T -Ln P>t | 10%] ’ ov
J 1=C ! Inputs M tr te
Pulse [ Out | ! Y jy — N 3V
generator cp put o ____. J Clock 0% Am 0% ov
Zout=500 i:ion l— ==t =700
JI In Reset Q as above Q {:3\‘ v
put Outputs teiy ot
Pulse _ - Vo
generator Q 13V N\ v
Zout=5000 500 o1
1. Measurement made for each flip flop. Notes
2. Cy includes probe and tool floating capacitance. 1. Set and clock waveforms: t. < 15ns, t¢ < 6ns, PRR =
3. Diodes are all MA161 or equivalent. 1MHz.
B Truth tables M Logic diagram (1/2)
Inputs Outputs
Reset | Clock J K Q Q
L X X X L H
H ! L L Qo Qo
H i H L H L Output Q o o Q Output
H } L H L H
H } H H Toggle -0 Reset .
T H x % Qo l Qo Input K J nputs
Notes \
1. H: HIGH voltage level. Clock Input
2. L: LOW voltage level.
3. 4: Change from HIGH to LOW.
4. X: Either HIGH or LOW; doesn’t matter.
5. Qg: Qlevel prior to determination of input condition

shown in table.

(=)}

shown intable.

7. Toggle: With | change, outputs become compliment

of previous condition.

. Qo: Qlevel prior to determination of input condition
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LS TTL DN74LS Series DN74LS74A
DN74LS74A

Dual D-type Positive Edge-triggered Flip-Flops (with Set and Reset)

B Description p-1

DN74LS74A contains two positive-edge triggered D-type
flip-flop circuits, each with independent clock-CP data-D,
and direct-coupled set and reset input terminals.

B Features

Each flip flop can be used independently
Directcoupled set and reset inputs
Positive-edge trigger 14-pin plastic DIL package
Q and Q outputs P-4

Wide operating temperature range (Ta = —20 to +75°C)

M Timing definition

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

N
1 Rleset 1 141 Vee
A4 D
1D{ 2 [| [¢P 13[2 Reset
E Set  Reset,
HIGH data LOW data ICPEJ g_q 12]20
1 Sec[4] fizce

1Q] 5 10}2 Set
E [Reset Set:»r ¢

196 | o alre]e
GNDE l:f 8120

L [

Il Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 v
Output current Ton —400 MA
Tor 8 mA
Operating temperature range Topr —20 25 75 (¢
Clock frequency felock 0 25 MHz
Cl igh
Pulse width ock Hig tw 2 ~
Set or reset Low 25 ns
. HIGH data 20 t ns
Set-up time tsu
LOW data 20 t ns
Hold time th 51 ns

Notes 1. : Indicates fall edge of standard clock pulse.
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LS TTL DN74LS Series DN74LS74A
B DC characteristics (Ta=—20~+75TC)
Parameter Sym Test, conditions Min | Typ*| Max | Unit
Vv 2.0 v
Input voltage H
Vi 0.8 A
VCC=4.75V, V|H=2V
Vou | v;'=0.8V, Ioy=—4004A 27| 3.4 v
Output voltage Vour Vec=4.75V Ior=4mA 0.25 0.4 \Y
v".[ = 2V
VoLz ViL=0.8V Ioo=8mA 0.351 0.5 v
D 20 KA
Reset I Vee=5.25V 40 MA
Set " Vi=2.7V 40 | A
Clock 20 MA
D —0.4| mA
Input ¢ Reset I Vee=5.25V —0.8| mA
u
TPUE e S et ‘L Vi=0.4V 0.8 mA
Clock —0.4| mA
D 0.1 mA
Reset I Vee=5.25V 0.2 mA
Set ' Vi=7V 0.2 | mA
Clock 0.1 mA
Qutput short circuit current** Ios Vee=5.25V, Vo=0V —15 —100 | mA
Input clamp voltage Vi Vec=4.75V, [|=—18mA —1.5 \"
Supply current*** Icc Vee=5.25V 4 8 mA

* When constant at Ve = 5V, Ta = 25°C.

** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded.

M Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency fmax 25 33 MH:z
teLn Clock _ CL=15pF 13 25 ns
Propagation delay time Reset Q Q RL=2kQ
teuL or set 25 40 ns
¥ Switching parameter measurement information
&P _ 2. Waveforms
{1) fmax, tein, tpuL(Clock —Q,Q) tr b
1. Measurement circuit 2 L 3V
45V Voo PUtQ twm o
A — ; v
'''''' D 13V ;
gggéerator T Q E _': }Ré o | 1.3V o
Zout=50Q 'tson outd 1Lc, l | P P ~tege—
A S
Pulse {put _ T Q 13V 13V
generator P Q Same load circuit as above] VoL
Zout=500 _£500 jﬁ‘.I_ Outputs j teuL —eftrLn v
—_ 'OH
q 13V 13V
Notes Vou

1. Measurement made for each flip flop.

2. Cy includes probe and tool floating capacitance.

3. Diodes are all MA161 or equivalent.

1. Clock input waveform: tr<15ns, t;<6éns, PRR=IMHz,
duty cycle 50%
2. When measuring fy,,, t; and tg < 2.5ns.
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(2) tpuL, teLu (Reset or Set — Q,Q)

1. Measurement circuit 2. Waveforms
5 gllt Out t‘"‘ trr‘
ulse Vec putQ Reset 3V
generator 90;{,,33& s s:o%
Zout=50Q To% 10%
FT"*RE """ } e
Jr b | Set —
'LCL l |
LI_ ____________ Jl _ teur
Same load circuit as above] Q Lav
g:rllseiator Outputs _tein Vo
Zout=500Q
7L 6 1'3" = tpu — Vor.
Notes Notes
1. Measurement made for each flip flop. 1. Reset, Set Input waveform: t, £ 15 ns, t¢ £ 6 ns, PRR = IMHz
2. Cy, includes probe and tool floating capacitance.
3. Diodes are all MAI161.
[l Truth tables —
Inputs Outputs —
Set Reset Clock D Q Q ——
L H X X H L
H L X X L H
L L X X H* H*
H H ' H H L
H H t L L H
H H L X Qo Qo
Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.
3. ;' Change from LOW to HIGH.
4. X: Either HIGH or LOW; doesn’t matter.
5. Qo: Qlevel prior to determination of input condition shown in table.
6. Qo: Q level prior to determination of input condition shown in table.
7. H*: When set and reset are LOW, Q and Q are HIGH; however, when set and reset simultaneously change to HIGH,

requirements of Q and 6 cannot be predicted.
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DN74LS75

DN74LS75

4 -bit Bistable Latches

B Description

DN74LS75 contains four bistable latches with Q and Q

output terminals.

Il Features

©® Common enable inputs for each two circuits
e Qand Q outputs

® Wide operating temperature range (Ta = —20 to +75°C)

M Truth tables

Inputs Outputs
D G Q Q
L H L H
H H H L
X L Qo Qo
Notes

1. H: HIGH voltage level.

2. L: LOW voltage level.

3. X: Either HIGH or LOW; doesn’t matter.

4. Qp: Q level prior to determination of input condition
shown in table.

5. Qp: Q level prior to determination of input condition
shown in table.

P-2

16-pin plastic DIL package

P-5

-

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

1§E
1D|z
2p[3]
Engble 7]
Veo[5]
a5}
ap[7]

aqfs [9]4a
l Recommended operating conditions

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5.00 5.25 A
Output current Loy —400 KA
ToL 8 mA

Operating temperature range Topr —20 25 75 T
Pulse width tw 20 ns
Set-up time tsu 20 ns
Hold time th 5 ns

—-114—



LS TTL DN74LS Series DN74LS75

[l DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Viu 2.0 \Y%
Input voltage
Vi 0.8 \Y
V(;(;=4.75V, V1H=2V
Vou Vi =0.8V, loy=—400xA 271 3.4 v
Output voltage Vor1 Vee=4.75V lo.=4mA 0.25 | 0.4 \
V|H=2V
Vor: ViL=0.8V Io,=8mA 0.35| 0.5 \%
D input I Vee=5.25V 20 MA
G input H Vi=2.7V 80 4A
Japut D input I Vee=5.25V —0.4| mA
nput current— - input . V,=0.4V 16| mA
D input I Vee=5.25V 0.1 mA
G input : V=7V 0.4 mA
. . Kok Vcc=5‘25V —_ —_
Output short circuit current Ios V=0V 15 100 | mA
V(,(,=475V —
Input clamp voltage Vik = —18mA 1.5 \Y
Supply current*** Iec Vee=5.25V 6.3 12 mA

* When constant at Ve = 5V, Ta=25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**% ] oc is measured with all outputs open and all inputs grounded.

B Switching characteristics(Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
t 15 27 ns
PLH D Q
teuL 9 17 ns
tpLH D 6 12 20 ns
. . teuL CI:ISPF 7 15 ns
Propagation delay time
teLu G Q R, =2k 15 27 ns
tpHL 14 25 ns
tPLH G 6 16 30 ns
teuL 7 15 ns

% Switching parameter measurement information

1. Measurement circuit VecOutput Output
! t
Input Input
Pulse 3Ry
generator ] T
Zout=500 D Q ¢
50
Q
T Ry
enerato =
generatox —c  Q ¢ —PHHt—1
Zot=500 | 5003 4c
L T
i JY ™m I
Notes

1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161.
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2. Waveforms

1us lus
. . 1.3V
10% e | K10% /] ov
tsu 1 th
te ry
Inputs 3V
90% 90% /
1.3V 1.3V 1.3V 1.3V
G 10% 10% / ov
500ns teut
t 500ns
_ten teue
Vou
trin / \k f
1.3V 1.3V
Q VoL
Outputs teun
g ten / \ Vou
1.3v 1.3V
teuL ] VoL
tpHL
— L——

Notes

1. Input waveform: D input PRR = 500kHz, G input
PRR = 1MHz, t; £ 10ns, tf < 10ns.

2. When measuring from D input, G input is maintained

at 3V.
B Logic diagram (1/4)
——0 6
Data
Output
To -—-4 >—9—0 Q
Other =—q :
Latch
6
Enable

—-116—



LS TTL DN74LS Series

DN74LS76

DN74LS76

Dual J-K Flip-Flops (with Set and Reset)
Il Description

DN74L876 contains two negative-edge triggered J-K flip-flop
circuits, each with independent clock-CP, J, K, and direct-
coupled set and reset input terminals.

Il Features

® Negative-edge trigger

® Independent input and output terminals for each flip flop
® Direct-coupled set and reset

e Qand Q outputs

® Wide operating temperature range (Ta = —20 to +75°C)

B Timing definition

p-2

16-pin plastic DIL package

e

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

Clock e tsu th tsu ; th g
av 1cpf1
JK 1.3V 1.3V 13V oy 1 setfz
HIGH data LOW data 1 Reset[3
1J14 GND
vee[ 3
2cp|6
2 Set] 7
2 Reset| 8
Bl Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \%
Output ¢ Iou —400 KA
en
utput curr ™ 3 vy
Operating temperature range Topr —20 25 75 (¢
Clock frequency felock 0 30 MHz
Clock High 20 ns
Pulse width t
e Reset Low v 25 ns
. HIGH data . 20 | ns
Set-up time LOW data su 20 § ns
Hold time th 0} ns

Notes 1. {: Indicates fall edge of standard clock pulse.
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DN74LS76

B DC characteristics (Ta= —20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Vin 2.0 \Y
oltage
nput voltag Vi 0.8 | Vv
Vee=4.75V, V=2V
VOH V|L=0.8V. 10H=—400#A 2.7 3.4 v
Output voltage VoL Vee=4.75V Io.=4mA 0.25 | 0.4 \Y%
Vm =2V
Vorz Vi.=0.8V I, =8mA 0.35 ¢ 0.5 \Y%
J-K 20 MA
Reset I Vec=5.25V 60 HA
Set " V,=2.7V 60 | uA
Clock 80 HA
J-K —0.4| mA
Input . Reset i Vee=5.25V —0.8] mA
fput current s o " Vi=0.4V —0.8| mA
Clock —0.8| mA
J-K 0.1 mA
Reset i Vee=5.25V 0.3 mA
Set : Vi=7V 0.3 | mA
Clock 0.4 mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 —100 | mA
) V(;(; =4.75V _
Input clamp voltage Vik L=—18mA 1.5{ V
Supply current*** Iec Vee=5.25V 4 8 mA
* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded.
W Switching characteristics (Vcc=5V, Ta=25TC)
Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency fmax 30 45 MHz
teLu Reset _ CL=15pF 11 20 ns
Propagation delay time or set Q, Q RL=2kQ
teuL Clock 15 30 ns
¥ Switching parameter measurement information
(1) fmax, teiu, tpur(Clock = Q,Q)
1. Measurement circuit 2. Waveforms
Voo owiQ
Input 45y )
3 ;{ _______ i b o 3v
] i T Wi,
set ! u% . ! Input 10913V, 13W] 109, 13V 1.3} J o
ulse J Out ! _L ™~ ! Clock b )
eneratos] ut—=, Pt v
Zout=500 cp  |pur@i TCo | Q lav 1 d !
{0 S £ J o - Vor.
50 -~ - - Outputs [ty
Q K Q Same load circuit as above] Vou
Reset d il Vor.
Notes

1. Measurement made for each flip flop.
2. Cy, includes probe and tool floating capacitance.
3. Diodes are all MA161 or equivalent.

1. Clock input waveform: t; £ 15ns, tg < 6ns;

PRR = 1MHz,
duty cycle = 50%.

2. When measuring fi;,x, t; and t¢ £ 2.5ns.
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(2) teur, teLu(Reset, Set = Q,Q)

1. Measurement circuit 2. Waveforms
Input Out Hootr
Vee kY
ulse T putQ Reset =557 ) e 3v
generator] Inputs FSVIRuonl 153, ov
§ tf 4

Zout=s00 | §500 e I Set [
uf r ERL il 3V
tone ov

Q II.BV kN av Yo
Outputs . ton VoL
VOH
Q IMV ton, K13V
VOL
Notes Notes
1. Measurement made for each flip flop. 1. Reset, Set Input waveform: t, £ 15 ns, t¢ < 6 ns, PRR = IMHz
2. Cy, includes probe and tool floating capacitance.
3. Diodes are all MA161.
B Truth tables B Logic diagram (1/2)
Inputs Outputs
Set | Reset | Clock J K Q Q
L H X X X H L
L
H L X x a H Output  Q © 0 Q Output
L L X X X H* H*
H H 1 L L Qo Qo Set © Reset
Inputs Input
H | B | | H|L|Hn | L "7k , 37 fnpucs
H H ) L H L H
H | H | 4 H | H Toggle °
H H H X X | Q | Qo
Notes

1. H: HIGH voltage level.

2. L: LOW voltage level.

3. 4: Change from HIGH to LOW.

4. X: Either HIGH or LOW; doesn’t matter.

5. Qo: Qlevel prior to determination of input condition
shown in table.

6. Qp: Q level prior to determination of input condition
shown in table.

7. Toggle: With | change, outputs become compliment

of previous condition.

8. H*: When set and reset are LOW, Q and Q are HIGH;
however, when set and reset simultaneously
change to HIGH, requirements of Q and Q
cannot be predicted.
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DN74LS78

Dual J-K Flip-Flops (with Set,Common Reset and Common Clock)
B Description P-1

DN74LS78 contains two negative-edge triggered J-K flip-flop
circuits with common clock-CP, and direct-coupled reset
input terminals, and independent J and K input terminals.

B Features

® Negative-edge trigger
® Common clock and direct-coupled reset inputs
e (Qand Q outputs

14-pin plastic DIL package
® Wide operating temperature range (Ta = —20 to +75°C)

P-4

B Timing definition

tw 14-pin Panaflat package {SO-14D)
3v
Clock 1.3v)t 5 1.3V 13V
ov

' teu T teu th Pin configuration (top view)
K 3V
1.3V 1.3V 1.3V
JK ov S
HIGH data LOW data CPLT_T 1]k 1o
llse:EJ K S E
Inputs Reset  Set Outputs
IJE -l | "EIQ
vo[4] =1 [11]anp
Kept
ResetE Re: :P Set| EZJ Input
Q
[nputsy 2Set| 6 — 9|2Q
Eﬁ j Outputs
2k[7 3]20
[l Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \%
Output current lon 400 KA
Tow. 8 mA
Operating temperature range Topr —20 25 75 (Y
Clock frequency felock 0 30 MHz
o
Pulse width Clock High t 20 ns
Reset Low 25 ns
. HIGH data 20 | ns
Set-up time tsu
LOW data 20 | ns
Hold time th 01l ns

Notes 1. {: Indicates fall edge of standard clock pulse.
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B DC characteristics (Ta=—20~+475T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Viu 2.0 \
Input voltage
Vi 0.8 \Y%
Vec=4.75V, Viy=27V
VOH V|L=0.8V, IOH=—400[IA 2.7 3.4 v
Output voltage VoL Vec=4.75V Ioo=4mA 0.25| 0.4 A%
V]H =2V
Vo|_2 V|L=0A8V IOL=8mA 0.35 0.5 \Y%
J-K 20 HA
Reset I Vec=5.25V 120 HA
Set " Vi=2.7V 60 | wA
Clock 160 MA
J-K —0.4] mA
Reset Vec=5.25V —1.6| mA
Input current IiL
Set Vi=0.4V —0.8{ mA
Clock —1.6 | mA
J-K 0.1 mA
Reset ; Vee=5.25V 0.6 mA
Set ‘ Vi=7V 0.3 | mA
Clock 0.8 mA
Output short circuit current** los Vee=5.25V, Vo=0V -15 —100 | mA
Input clamp voltage Vik Vec=4.75V, [|=—18mA —1.5 \" ——
Supply current*** Icc Vee=5.25V 4 8 mA —
* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*#* Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency |  fmax 30 45 MHz
teLn Reset _ CL=15pF 11 20 ns
Propagation delay time or set Q, Q R.=2kQ
tpuL Clock 15 30 ns

% Switching parameter measurement information

(1) fmax, teLu, tpuL(Clock—Q,Q)
1. Measurement circuit

Input 4 5v Vee
[,
Out Q!
l U Qi R
sei Q I !
Pulse AN
generator cp ou t(,_) :ICI,
| Zout=500 500 putQ)
K
et

1. Measurement made for each flip flop.

2l
IRE
o
Nt
[=3
S
="

Q.
=
S
.
=<
o
o |
o
s
i}
2
&

2. Cy, includes probe and tool floating capacitance.

3. Diodes are all MA161 or equivalent.

2. Waveforms

t

e
A 7 twy
Output Clock 10% 1-3\'1 JER 10% 1.3V 3V
won
)
pLi Lo

Q
Outputs

Notes

11,3\.’

b

1.3V

tom.

1. Clock input waveform: t; < 15ns, tf < 6ns,

PRR = IMHz

s

duty cycle = 50%.
2. When measuring fi,,,, t; and tg £ 2.5ns.
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(2) teuL, tpLu(Reset, Set =~ Q,Q)
1. Measurement circuit 2. Waveforms
Qut
B asv Vee put@Q
1 ﬁ tf tr
__________ Reset =7 B vo% 3\
Pulse j %R.. ' Inputs 1.3Y 107, 10% 13
generator ! ~iaiad b s
Zout=50Q ;l L R | VIVIJ' : Set
i Cr ! tn
T J
—
generator as above Q 13V -
Zout=500 o ton ton N
L_f‘ [¢) utputs ,._-1 Vo
Q 13V 13y v
Notes o

1. Measurement made for each flip flop.
2. Cy includes probe and tool floating capacitance.
3. Diodes are all MA161.

B Truth tables

Inputs Outputs
Set | Reset | Clock | J K Q Q
L H X X X H L
H L X x X L H
L L X X X H* H*
H H | L L Q | Q
H H } H L H L
H H 1 L H L H
H H i H H Toggle
H H H X X Q | Qo
Notes

1. H: HIGH voitage level.

2. L: LOW voltage level.

3. |: Change from HIGH to LOW.

4. X: Either HIGH or LOW; doesn’t matter.
5

. Qo: Qlevel prior to determination of input condition

shown in table.

[=)}

shown in table.

7. Toggle: With | change, outputs become compliment

of previous condition.

8. H*: When set and reset are LOW, Q and Q are HIGH;

however, when set and reset simultaneously
change to HIGH, requirements of Q and Q
cannot be predicted.

. Qp: Qlevel prior to determination of input condition

Notes
1. Reset, Set Input waveform:
tr=15ns, t;y =6ns, PRR=1MH:

B Logic diagram (1/2)

Output  Q o—4 +—o Q Output

Set % % Reset
Inputsl X _°Jese } Inputs

—

C]‘;cl( To other F-F
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DN74LS83A

4-bit Binary Full Adders (with Fast Carry)

H Description p-2
DN74LS83A is a 4-bit full-adder with a “look-ahead” carry.

[l Features

® “Look-ahead” carry for high speed
® Partial “look-ahead” carry for system capability
® Wide operating temperature range (Ta = —20 to +75°C)

16-pin plastic DIL package

B Logic diagram P-5
Ca
ﬁ" 16-pin Panaflat package (SO-16D)
By
A4 Pin configuration (top view)
)
a[1] g mE

zuE'—Eg XJ—EE‘
23 1Y iy 8 S 7
B, B:[3 cd—{13)co
s, Vo5 [1z]oND
zzE—E-_. BI'_‘EBl

B:
Alzjg— s, Bl7}p:,, . éA.—q__o]A.
|

Co0——bo—— aZ—

Bs
rvo LR

z
g’%tg :

B Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \'
Output current Tou —400 MA
oL 8 mA
Operating temperature range Topr —20 25 75 c
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B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Vi 2.0 \Y%
Input voltage
Vi 0.8 \
Vec=4.75V, V=2V
Vo | vi=0.8V, Iow=—4004A 2.7 3.4 M
Output voltage Vour Voc=4.75V Too=4mA 0.25| 0.4 | V
V=2V
VoLz V::=0,8V Io,=8mA 0.35 0.5 \Y%
Inputs other than Cq I Vee=5.25V 40 KA
Co " Vi=2.7V 20 | pA
Input Inputs other than C, I Vee=5.25V —0.8| mA
current Co IL V,=0.4V —0.4| mA
Inputs other than C, I Vec=5.25V 0.2 mA
Co ! Vi=7V 0.1 | mA
Output short circuit current** los Vee=5.25, Vo=0V —15 —100| mA
Input clamp voltage Vi K‘ii‘i 871151X —1.5( V
All inputs =0V 22 39 mA
Supply current®** Icc Vee=5.25V gtlll:grui;put s : 22¥ 19 34 mA
All inputs = 4.5V 19 34 mA

* When constant at Ve = 5V, Ta = 25°C.
*% Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

M Switching characteristics (Vec=5V, Ta=25TC)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
t 16 24
PLH Co i ns
teu 15 24 ns
t 15 24
i Ai, Bi si ns
Propagation delay time tonL CL=15pF 15 G ns
a
pagat Y teLu Rp=2kQ 11 17 ns
Co C,
teuL 15 22 ns
t 11 17
e Ai, Bi C ns
tenL 12 17 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
tr tf
45V Vee Output -~ w
ST
\ . 13
£ ™ Input 10% 10% ov
Input|g & B,
2 % As Vou
<)
a2 E’ In-phase output 1.3V
d 2§ B: 3 L.L.ISame loaa circuit as above tpHL Vor
fﬂ 8 E AL 2sH8-same load circuit as above tpun
& 2 B 3z Same load circuit as above —'1'1— Vou
Qo Co % Same load circuit as above Reverse-phase 1.3V
| L & 'L output Vo
Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t; £ 15ns, t¢ £ 6ns, PRR = 1MHz,
2. Diodes are all MA161 or equivalent. duty cycle = 50%.
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3. Table of measurement conditions

Para- Input Inputs Outputs
meter| Output B A, B; A, B A, B, A, Co Cy 2, 23 2, 3,
Co GND | GND | GND | GND | GND | GND | GND [ GND | IN ouT
—+ZiorC, [GND | 4.5V [GND | 4.5V |GND | 4.5V | GND [ 4.5V | IN | OUT | OUT | OUT | OUT | OUT
GND | IN
GND | GND | GND | GND | GND | GND GND ouT
IN | GND
GND | IN
GND | GND | GND | GND GND | GND | GND ouT
IN | GND
GND | IN
GND | GND GND | GND | GND | GND | GND ouT
IN [ GND
teLu GND | IN
GND | GND | GND | GND | GND | GND | GND ouT
tpHL Al or Bi IN GND
—ZiorC, 4.5V | IN
GND | GND | GND | GND [ GND | GND GND OouT | OUT
IN | 4.5V
4.5V | IN
GND | GND | GND | GND GND | GND | GND OUT | OUT
IN | 4.5V
4.5V | IN
GND | GND GND | GND | GND | GND | GND OUT | OUT
IN | 4.5V
4.5V | IN
GND | GND | GND | GND | GND | GND [ GND | OUT | OUT
IN | 4.5V
B Truth tables
Outputs
Inputs
When Cy = L/WhenC, =L When Cy = H/When C, =H
A;/ As Bi/Bs | Ax/ A4 B,/ B, 2/ 3 2,/ 3 | C/Cy 2/ 3 2,/ 3 Cz/Cs
L L L L L L L H L L
H L L L H L L L H L
L H L L H L L L H L
H H L L L H L H H L
L L H L L H L H H L
H L H L H H L L L H
L H H L H H L L L H
H H H L L L H H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H H L L L H
H H L H L L H H L H
L L H H L L H H L H
H L H H H L H L H H
L H H H H L H L H H
H H H H L H H H H H
Notes 1. H: HIGH voltage level.

2. L: LOW voltage level.

3. Ay, By, A,, and B, input requirements are used to determine the values of Z;, Z,, and the internal carry C,.
Next, C,, A3, B3, Ag, and By values are used to determine output 23 and 4.
(C, is not output as an external signal.)
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DN74LS85

DN74LS85

4-bit Magnitude Comparators

B Description
DN74LS85 is a 4-bit digital comparator.

Il Features

® Number of bits easily increased
® Low output impedance
e Wide operating temperature range (Ta = —20 to +75°C)

B Logic diagram

p-2

16-pin plastic DIL package

P-5

-

—
s R Dey
T 16-pin Panaflat package (SO-16D)
A>B
Pin configuration (top view)
s
A< B,
A=B, A=B Data Input BJE
A>Bo A<B E
A ™\ 1
Bl Cascad
7 1TH s | A=B[3]
| A<B ASB E .
A>B E Inputs
é 1 Outputs A=BE
D reolT
GNDE
Il Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 A
I —400 A
Output current b a
ToL 8 mA
Operating temperature range Topr —20 25 75 T
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W DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Viy 2.0 A\
Input voltage
Vi 0.8 \Y
Vcc=4.75V, Ion=—400/lA
Vou Vig=2V, Vi=0.8V 2.7 3.4 \%
Output voltage Vor1 Vec=4.75V Io,=4mA 0.25 | 0.4 \Y
V[H = 2 V
Vorz ViL=0.8V Ioo=8mA 0.35 0.5 A%
Inputs where A (B, A)B I Vee=5.25V 20 HA
Other inputs H Vi=2.7V * 60 MA
Input Inputs where A (B, A) B I Vec=5.25V —0.4| mA
current Other inputs - Vi=0.4V —1.2| mA
Inputs where A ( B, A) B I Vee=5.25V 0.1 mA
Other inputs ' V=7V 0.3 | mA
Output short circuit current** Ios ¥EC==05V‘25V —15 —100| mA
Input clamp voltage Vik XC=C i;l 87rr? X —1.5| V
Supply current*** Icc Vee=5.25V 10. 4 20 mA

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**% Joc is measured with all outputs open, A = B input terminal grounded, and 4.5V applied to other input terminals.

MW Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs | Gate level | Test conditions | Min | Typ | Max | Unit
1 14 ns
Any A or | A<B 2 19 <
trLn B data A>B .
Input 3 24 36 ns
A=B 4 27 45 ns
1 1 ns
Any A or | A<B 2 15 s
teuL B data A>B
Tnput 3 20 30 ns
A=B 4 23 45 ns
Propagation A<B or CL=15pF
delay time tern A—B A>B 1 RyL=2kQ 14 22 ns
tw | AR | A>B 1 1| 17 | ns
tPLH A=B A=B 2 13 20 ns
tpHL A=B A=B 2 13 26 ns
ten | A2p " | A<B 1 14 | 22 | ns
tw | AR | A<B 1 1| 17 | s
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%% Switching parameter measurement information
1. Measurement circuit 2. Waveforms
Out
Ve put
tr|._ 193
3V
Py R, 0% 90%
5V ! R 1 o Y .
E : | oot —]‘ oy
o 5 A D T
3 ) .L < Lol 4] ]
& S Out CL | v,
Pulse (og] put | T ! ("
generator 4 = L2 L e s In-phase output 13v 13V
+ O [Bo — t
8 El—]a<n A= SurlSame load circuit as above| PLE — Vo
5 5—]a-s put Reverse-phase P teiu
2l —Ja>5 A< Same load circuit as above]  output Vo
p T 13V 13V
VOL

1. Cy includes probe and tool floating capacitance.
2. Diodes are all MA161 or equivalent.

3. Table of measurement conditions

Notes

1. Input waveform: t, < 15ns, t; < 6ns, PRR = IMHz,
duty cycle = 50%.

Para- DC inputs Output waveforms
meter | Aj Bs A, B, A B, Ao B |A>B|A=B|A<B|A>B|A=B|A<B
IN |45V |45V | GND | GND | GND | GND | GND { GND | GND [ GND | A B
45V | IN | GND [ 4.5V | GND | GND | GND | GND | GND | GND | GND | B A
GND | GND | IN [4.5V [4.5V | GND | GND | GND [ GND | GND | GND | A B
GND | GND | 4.5V | IN | GND | 4.5V | GND | GND | GND | GND |GND | B A
GND | GND | GND | GND | IN | 4.5V | 4.5V | GND | GND | GND | GND | A B
tow GND | GND | GND | GND | 4.5V | IN | GND [ 4.5V | GND | GND | GND | B A
GND | GND | GND | GND | GND [ GND | IN |4.5V [4.5V | GND | GND | A B
tru. "GND | GND | GND | GND | GND | GND | 45V | IN | GND | GND | 4.5V | B A
GND | GND | GND | GND | GND | GND | IN | 4.5V | GND | 4.5V | GND A B
GND | GND | GND | GND | GND | GND | 4.5V | IN |GND |45V |GND | B A
GND | GND | GND | GND | GND | GND | GND | GND | IN | GND | GND B
GND | GND | GND | GND | GND | GND | GND [ GND [GND | IN |GND | B A B
GND | GND | GND | GND | GND | GND | GND | GND | GND | GND | IN B
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B Truth tables
Inputs Previous stage direct coupled inputs Outputs

A;, Bs A;, B; A, B Ay, Bo A>B A<B A=B A>B A<B A=B
A3 >B; X X X X X X H L L
A3;<B; X X X X X X L H L
A;=B; A; >B; X X X X X H L L
A;=B; A;<B; X X X X X L H L
A;=B; A;=B; A, >B,; X X X X H L L
A;=B; A,=B,; A1 <B X X X X L H L
A3;=B; A;=B, A=B Ay >By X X X H L L
A;=B; A;=B; A =B, Ay< By X X X L H L
A;=B; A;=B; A =B Ay=DBy H L L H L L
A;=B; A;=B, A =B Ay=Bg L H L L H L
A;=DB; A;=B; A =B, Ay=By L L H L H L
A;=B; A, =B, A =B Ay=B, X X H L L H
A;=B; A,=B; A, =B, Ay=B, H H L L L L
A;=B; A, =B, A=B, Ap=By L L L H H L

Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.

3. X: Either HIGH or LOW; doesn’t matter.
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DN74LS86

DN74LS86

Quad 2-input Exclusive OR Gates

M Description

DN74LS86 contains four 2-input exclusive OR gate circuits.

B Features

® Low power consumption (P4 = 30.5mV typical)

® High speed (tpq = 10ns typical)

® Low output impedance

® Wide operating temperature range (Ta = —20 to +75°C)

W Truth tables

Inputs Outputs
A B Y
L L L
L H H
H L H
H H L

Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.

B Recommended operating conditions

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

./

1] [14] vee
18[ 2] [13]48
(3] 12]4a
2a[4] )4y
2BE 10]3B
2v[6 ] 9|34
oxp[7] 8 |3y

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \
I —400 A
Output current o £
To 8 mA
Operating temperature range Topr —20 25 75 c
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DN74LS86

B DC characteristics ( Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Viy 2.0 \Y%
Input voltage
Vi 0.8 \Y
Vec=4.75V, V=2V
Vou | vi=0.8V,  Ioy=—4004A 2.7 34 M
Output voltage Vou | Vee=4T75V To.=4mA 025 0.4 | V
=2
Voz | Vin—=0.8V Io.=8mA 035 05 ] Vv
VCC =5.25V
I V=27V 0 | #A
Vec=5.25V -
Input current I Vi=0.4V 0.8 mA
Vec=5.25V
I| V(=7V 0.2 mA
Output short circuit current** Tos Vee=5.25V, Vo=0V —15 —100| mA
Vec=5.25V -
Input clamp voltage Vik = —18mA 1.5 V
Supply current*** Icc Icc=5.25V 6.1 10 mA
* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**%* Joc is measured with all outputs open and all inputs grounded.
B Switching characteristics (Vcc=5V, Ta=25C)
Parameter Sym Inputs Test conditions Min | Typ | Max | Unit
t 12 23
= AorB Other input = 0V ns
. . ten CL=15pF 10 17
Propagation delay time T R 0 2 30
L N Other input = 4.5V ns
teuL 13 22
3% Switching parameter measurement information
1. Measurement circuit 2. Waveforms
Input Vee Output
o o
tf fo—
T 3v
Pulse Ry ® D13V
generator 10%
Zout=500 b.U.T Input 0o
J ten
500 FL CL Output Vou
1.3V 1.3V
VoL
Notes Notes

1. Cy, includes probe and tool floating capacitance.

2. Diodes are all MA161 or equivalent.

1. Input waveform: t. £ 15ns, t¢ < 6ns, PRR = 1MHz,
duty cycle = 50%.
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DN74LS90

DN74LS90

Decade Counters

B Description

DN74LS90 is an asynchronous decade counter with direct-
coupled reset input and nine direct-coupled set input termi-
nals.

B Features

® Directcoupled reset input

® Nine direct-coupled set inputs

® Capability for independent use as binary and quinary
counters

e High-speed counting (fy, ,x = 42MHz typical)

® Wide operating temperature range (Ta = —20 to +75°C)

B Timing definition

14-pin plastic DIL package

P-4

o

tw o 14-pin Panaflat package (SO-14D)
3V
13V \st Pin configuration (top view)
Ro ov
tsu
3V
13V 13V Input B 1 [14]n topuc
Aor B Input ov Ro (1] 2 13|NC
tw
Ro(2)] 3 12[Qa
Outputs
NC Ij [11]es e
VCCE 10|GND
M Absolute maximum ratings % w[s] o
. N Outputs
Parameter Sym. Rating Unit Re ‘Z)E Tlac
R —0.5| 7.0
Input voltage Vi A
A, B —0.5| 5.5
* Refer to the family ratings for other parameters.
I Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 Vv
I —400 HA
Output current i
IoL 8 mA
Operating temperature range Topr —20 25 75 T
A input 0 32 MH:z
Count frequenc; f t
PRV 7B nput coun 0 16 MHz
A input 15 ns
Pulse width B input tw 30 ns
Reset input 15 ns
Set-up time tsu 25 ns
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DN74LS90

B DC characteristics (Ta=—20~-+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
2.0 \Y
Input voltage Vi
ViL 0.8 \Y%
Vcc=4.75V, V|H=2V
Vo | Vy=0.8V, Iou=—400uA 2.7 | 3.4 v
Output voltage** Vo1 Vec=4.75V Ior=4mA 0.25 | 0.4 \'%
le = 2V
Vorz ViL.=0.8V Ioo=8mA 0.35 | 0.5 \'
Any Reset v 5.25V 20 KA
A input Iy ce—o- 40 | uA
" V1= 2.7V
B input 80 KA
Any Reset v 5 25V —0.4] mA
Input t| A input 1 ce—o- —2.4| mA
nput curren inpu! L Vi=0.4V m
B input —3.2| mA
Any Reset V=7V 0.1 mA
A input [ Vee=5.25V 0.2 A
e ! ce V,=5.5V il
B input 0.4 mA
. ok Vee=5.25 -
Output short circuit current Tos Vo=0V —15 100 | mA
Vcc= 4.75V -
Input clamp voltage Vik L=—18mA 1.5 \%
Supply current®*** Icc Vee=5.25V 9 15 mA

* When constant at Ve = 5V, Ta = 25°C.

** When testing Q4 output, it is set to specified Ioy, and rated upper limit of B input Iy, is applied.
#** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*#%% [ is measured with all outputs open; 4.5V is applied momentarily to both Rg inputs, following which they are

grounded.

B Switching characteristics (Vcc=5V, Ta=25TC)

[T

Min | Typ | Max | Unit

Parameter Sym Inputs | Outputs Test conditions
A
Maximum count frequency | fmax Q
B Qs
tpLu
3 A Qs
teuL
t,
PLH A @
teuL
t
FLA B Qs CL=15pF
s Ru=2k0
Propagation delay time teLn -
B Qc
tpuL
teLu
B Qp
teu
tpH]_ Set-to-0 QA -~ QD
t ,
PLH Set-to-9 Qa, Qp
tpuL Qs, Qc

32 42 MHz

16 MHz

10 16 ns

12 18 ns

32 48 ns

34 50 ns

10 16 ns

14 21 ns

21 32 ns

23 35 ns

21 32 ns

23 35 ns

26 40 ns

20 30 ns

26 40 ns
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3% Switching parameter measurement information
1. Measurement circuit 2. Table of measurement conditions
Para- | Input Inputs Outputs
45V Vee Qx meter|Outputl A | B | Ry | R | Qa| Qs Qc| Qo
) - fmax A—Q | IN [toQ,[|GND|GND| Out | Out | Out | Out
(5 l""u, Ru ’l B**—Q|4.5V| IN |GND|GND Out | Out | Out
sEgs ¢ Eo ] A—Qa | IN [10Q,[GND[GND| Out
Pulse 38 Q LMo ____." J A—Qp | IN [toQ,[GND[GND Out
gneratorl, S 2, QL {Sameload ciruit asabove] 0 TN [oND[GND| [ o
5 g I Qc——g—chame load circuit as above] teLn =
S0 g5 IR Qo B**-Qc [4.5V| IN |GND|GND Out
Q‘ é'——R‘; Qn—g—igne load circuit as abovﬂ teuL B=Q, |4.5V| IN |GND|GND Out
’J" Ro***+Q| IN"toQa| IN |GND| Out | Out | Out | Out
Ro***+Q| IN*toQ4|GND| IN | Out | Out | Out | Out

1. Cr includes probe and tool floating capacitance.
2. Diodes are all MA161.

3.Waveforms

tf

90%
1.3V
Aor B Input

Waveforms-1

— el

Qs

Outputs

Qo

Notes
1. Input waveform: t. £ 15ns, tr £ Sns, PRR = IMHz,
duty cycle = 50%.

Waveforms-2

3V
Ro ov
Outputs —
— Vou
Qa~Qp \J\mv
VoL

Notes tr=15ns, t;<5ns

teni. (measured at tpys)

q_/—ij

1.

tPHL (measured at tneg)

teu. (measured at they0)

1.

* Applied for initialization.

** For characteristic measurement from B input, Qa
and B are disconnected and pulse is applied to B
input.

*** Measured for each terminal; 4.5V applied to
terminals to which input pulse is not applied.

tr

3v

1.3V
L ov

teun | (measured at ty4q)

Vou
1.3V 1.3V
— VoL
teut. (measured at tng) | tern|(measured at tnyy)
Vou

3V

o

trin [(measured at tnyq)

 —t

Von
3V 13V
VOl.
2. When measuring fi,,,, t, and ty < 2.5ns.
3. tp is the bit time when all outputs are LOW.
Waveforms-3
Re
\ Vou
13V
Qs, Qc Ai Vou
toLy
Outputs Vou
Qa, Qp VoL

Notes tr=15ns, t; <5ns
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B Truth tables

1. Reset/count truth table 2. BCD count sequence™* 3. Bi-quinary count sequence**
Reset inputs Outputs Outputs Outputs
Count Count
Ro(1)[Ro(2){Re(1)}[Re(2)| Qp| Qc] Q| Qa Qo | Qc | Qs | Qa Qs | Qo | Qc | Qs
H|H|L|X|L|L|L|L 0 L L L L 1] L L L L
H|{H|X]|L{|L|L|L|L 1 L L L H 1 L L L H
X|X|H|H|H|L|L|H 2 L L H L 2 L L H L
X|L|X]|L Count 3 L L H H 3 L L H H
L|X|L]|X Count 4 L H L L 4 L H L L
L|X|[X]L Count 5 L H L H 5 H L L L
X|L{L|X Count 6 L H H L 6 H L L H
7 L H H H 7 H L H L
8 H L L L 8 H L H H
9 H L L H 9 H H L L
During BCD count, output Q, is During bi-quinary count, output Qp is
connected to input B. connected to input A.
Notes

1. H: HIGH voltage level.
2. L: LOW voltage level.
3. X: Either HIGH or LOW; doesn’t matter.

M Logic diagram
R (1)
R, (z)g:& p

J
———————0
Input AQO o> CP a2

. L J -0 Qs
Input Bo— o CP

Q Outputs

J Q 0 Qc

5
L—;Ds Q 0 Qp
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DN74L592

DN74LS92

Divide-by-Twelve Counters

B Description

DN741892 is an asynchronous duodecimal counter with
direct-coupled reset input.

[l Features

o Direct-coupled reset input

® Capability for independent use as binary and hex counters
e High-speed counting (fnax = 42MHz typical) 3

® Wide operating temperature range (Ta = —20 to +75 0)

M Timing definition

P-1

14-pin plastic DIL package

P-4

-

tw e
3V
13V \1.3\/ 14-pin Panafiat package (SO-14D)
Ro n oV
su Pin configuration (top view)
3V
Aor B Input ki Y \— [\% Input BE ~ EA Input
tw ne[z] B A [13]ne
nefs] at—1z]Qs
Outputs
NCE Qs EQB
Ve 5| [1o]enp
B Absolute maximum ratings R..«]_)E—Rm. Qd— 9 |Qc
Parameter Sym. Rating Unit fnputs R"(Z)E g 8 lan oupnts
Input voltage R Vi —0.5] 7.0 v
A,B —0.5| 5.5
* Refer to the family ratings for other parameters.
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y4
. Tou —400 MA
Output current T A —
Operating temperature range Topr -20 25 75 [
Count frequency A_input fcount 0 32 MHz
B input 0 16 MHz
A input 15 ns
Pulse width B input tw 30 ns
Reset input 15 ns
Set-up time tsu 25 - ns
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DN74L592

B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit

Vi 2.0 A

Input voltage
P 8 Vie 0.8 | V
Vcc=4.75V, V1H=2V
Vo | v, =08V, lon=—4004A 2.7 | 3.4 v
Output voltage** VoLt Vec=4.75V Ioo=4mA 0.25 | 0.4 \Y
V[H= 2V

Vo2 ViL=0.8V Ior=8mA 0.35 ] 0.5 v

Any Reset " 5 25V 20 MA

A input I ce- 40 A

npu t Vi=2.7V £

B input 80 HA

Any Reset v 5 95V —0.4| mA

Input current| A fnput I VT:;‘lV —2.4] mA
B input —3.2| mA

Any Reset Vi=7V 0.1 mA

A input I Vee=5.25V 0.2 A

Py : o Vi=5.5V il

B input 0.4 mA

- r Vec=5.25 _

Output short circuit current Tos Vo=0V —15 100 | mA
Input clamp voltage Vi ¥C=C-T§87n?1¥ -1.5| V
Supply current**** Icc Vee=5.25V 9 15 mA

* When constant at Ve = 5V, Ta = 25°C.

** When testing Q4 output, it is set to specified Ioy, and rated upper limit of B input Iyy, is applied.
*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**%% ] is measured with all outputs open; 4.5V is applied momentarily to both Rg inputs, following which they are

grounded.

M Switching characteristics (Vcc=5V, Ta=25C)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
A 32 42 MH
Maximum count frequency | fmax U z
B Qs 16 MH:z
teLn 10 16 ns
A Qa
teu 12 18 ns
t 32 48 ns
tPLH A @ 34 | 50
bl CL=15pF i~
tern - Q R, — 2k0 10 16 ns
Propagation delay time tons ? L= 14 | 21 | ns
t 10 16 ns
PLH B QC
teuL 14 21 ns
teLu 21 32 ns
B Qp
tpl."_ 23 35 ns
teuL Set-to-0 | Qa~Qp 26 40 ns
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DN74L592
% Switching parameter measurement information
1. Measurement circuit 2. Table of measurement conditions
45V Vee Qu Para- | Input Inputs Outputs
' i meter|Output] A T B [ Ro [ Qx| Qs Qc|Qp
/ g ——+—1 "__igﬁl———"} ¢ A—Q | IN [to Q4|GND] Out | Out | Out | Out
% E poa : i_c-‘: iy ,L | maxIgeql4.5v| IN [GND Out | Out | Out
e 8 g 1 1
Pulse z8 Qg Lm_____."™ 4 A—Qx| IN |to Q4|GND| Out
generator ‘2 E——Ro QB—Y—ISame load circuit as above | A-Qp| IN to Q.[GND Out
Zou=500 || o &g Qc —
el °5> R, Qo—x—-lob Same load circuit as al owﬂ toLn |B*—~Qa|4.5V]| IN |GND Out
(‘ é ‘Rs QD_L"iSameload circuitasa{bovel teur [B**~Qc|4.5V| IN [GND Out
i B*~Q,[4.5V| IN |GND Out
Ro***+Q| IN*|to Qx| IN | Out | Qut | Out | Out

1. Cy, includes probe and tool floating capacitance.

2. Diodes are all MA161.

3.Waveforms

Waveforms-1

* Applied for initialization.

** For characteristic measurement from B input, Q4
and B are disconnected and pulse,is applied to B

input.

*** Measured for each terminal; 4.5V applied to
terminals to which input pulse is not applied.

’-\—— 3V
1.3V
Aor B Input \— ov
tpLH | (measured at tnyy )
Vou
Qa 1.3V 13V
=3 VoL
tpuL (measured at tneq) tPLH | (measured at ty4p)
Vou
Qs
1.3V 1.3V
o Vo
Outputs tPHL (measured at tyeg) trLi | (measured at theq)
[ Von
Qc 13V 13V
g VoL
tPHL '(measured at tre12) tPLH | (measured at tneg )
Vou
Qo 1.3V 1.3V
_— VoL
Notes

1. Input waveform: t, £ 15ns, t¢ < 5ns, PRR = 1MHz,
duty cycle = 50%.

2. When measuring f,,«, t, and t¢ £ 2.5ns.

3. ty is the bit time when all outputs are LOW.
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Waveforms-2 Bl Truth tables
1. Reset/count truth table
Reset inputs Outputs
3y Ro(1) | Ro(2) Qp Qc Qs Qa
H H L L L L
Ro
ov L X Count
Outputs f— - X L Count
Qa~Qp N\ OH
13V
VoL 2. Count sequence (See note 1.)
Outputs
Count
Notes tr=15ns, t; =5ns Qo Qc Qs Qa
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 H L L L
N 7 H L L H
IOt(;St tQyu i ted to input B 8 H L H L
. Output Q, is connected to input B.
2. H: HIGH voltage level. 9 H L H H
3. L: LOW voltage level. 10 H H L L
4. X: Either HIGH or LOW; doesn’t matter. 11 H H L H
M Logic diagram
J Qb——0
Input A O O CP @
K
0
J
Input B O— O=CP q O Qe
K
hg Outputs
f J Q o)
L——opCP Qe
X ||
?
JoQ Qo
___—..q>cp
K
Y

Ro (1)
Input ! Ro ,(2)8_:-D°
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DN74L593

DN74LS93

4-bit Binary Counters

B Description

DN74LS93 is an asynchronous 4-bit binary (hexadecimal)
counter with direct-coupled reset input.

M Features

® Direct-coupled reset input

® Capability for independent use as binary and octal
counters

High-speed counting (f;,,,x = 42MHz typical)

Wide operating temperature range (Ta = —20 to +75°C)

B Timing definition

P-1

14-pin plastic DIL package

P-4

o

tw o
3v .
14-pin Panaflat package (SO-14D)
1.3V \L3V
Ro ov
tsu Pin configuration (top view)
3v
1.3V 1.3V N/
Aor B Input ov Input BE A—_EA Input
e RzZrB A ] [B]nc
(1)
R&[Z Rz @b—{1z]as
Outputs
NCE QD_'EQD
Vec 5 mE
B Absolute maximum ratings ne 6] af—9]e
. A Qc Outputs
Parameter Sym. Rating Unit NCE 1 7lac
Input voltage R v, —0.5] 7.0 v
A, B —0.5| 5.5
* Refer to the family ratings for other parameters.
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \Y
Ion —400 HA
Output current
ToL 8 mA
Operating temperature range Topr —20 25 75 T
A input 0 32 MHz
Count frequenc f t
Y B input coun 0 16 MH
A input 15 ns
Pulse width B input tw 30 ns
Reset input 15 ns
Set-up time tsu 25 ns
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DN74LS93

B DC characteristics (Ta=—20~+75TC)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Inout volt Viu 2.0 \Y
voltage
nput voltag Ve 0.8 | Vv
VCC=4.75V, V1H=2V
Vou Vi=0.8V, lou=—4004A 2.7 | 3.4 M
Output voltage** Vou1 Vec=4.75V Ior=4mA 0.25 | 0.4 \Y%
V]H = 2V
Vor2 Vi.=0.8V Io,=8mA 0.35 | 0.5 \
Any Reset v 5 25V 20 MA
A input Iin e 40 HA
- Vi=2.7V
B input 40 KA
Any Reset V. 5 25V —0.4| mA
Input current| A input I cem>- —2.4| mA
V[=0.4V
B input —1.6{ mA
Any Reset V=7V 0.1 mA
A input I Vec=5.25V 0.2 mA
inpu 1 cc V,=5.5V
B input 0.2 mA
Output short circuit current*** Tos Vec=5.25 —15 —100 | mA
Vo=0V
VCC=4-75v -_—
Input clamp voltage Vik L= —18mA 1.5 V
Supply current**** Icc Vee=5.25V 9 15 mA

* When constant at Vee = 5V, Ta = 25°C.

** When testing Q o output, it is set to specified Ioy, and rated upper limit of B input Iy, is applied.
*%% Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
##%** ] is measured with all outputs open; 4.5V is applied momentarily to both Rg inputs, following which they are

grounded.

B Switching characteristics (Vcc=5V, Ta=25T)

Min | Typ | Max | Unit

Parameter Sym Inputs Outputs Test conditions
A
Maximum count frequency fmax Qe
B Qs
teLn
A Qa
teuL
teLn
. A Qp
PHL CL=15pF
Lruy B Q Ru=2k0
Propagation delay time teuL i -
teLn
B Qc
teu
teLu
B Qp
teuL
teuL Set-to-O | Qa~Qp

32 42 MHz

16 MHz

10 16 ns

12 18 ns

46 70 ns

46 70 ns

10 16 ns

14 21 ns

21 32 ns

23 35 ns

34 51 ns

34 51 ns

26 40 ns
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LS TTL DN74LS Series DN74L593
% Switching parameter measurement information
1. Measurement circuit 2. Table of measurement conditions
45V Vee %,\ Para- | Input Inputs Outputs
meter|Output] A | B | Ro | Qa | Qs | Qc | Qo
és :"‘:;kﬁtl_u';_ —'ll o A—Q | IN [ty Qs|GND| Out | Out | Out | Out
z% | i'c‘l lalaled : B**—Q[4.5V| IN |GND Out | Out | Out
Pule or. |7 § P A ——. A A-Q,| IN |to Q4 |GND{ Out
Zout=500 f:‘i = Same load c.ucuTt as alm A—Qp| IN [to Q4| GND Out
500 5 QS —%[ Same load circuit as above I toun |B*~Qsl4.5V] IN [GND Out
E fLEme load circuit as above | teur (B**—~Qcf4.5V| IN |GND Out
& B**~Qpj4.5V| IN |GND Out
Ry***=Q} IN*|to Qa| IN | Out | Out | Out | Out

1. Cp includes probe and tool floating capacitance.

2. Diodes are all MA161.

3.Waveforms

Waveforms-1

Aor B

Outputs

* Applied for initialization.

** For characteristic measurement from B input, Q4
and B are disconnected and pulse is applied to B
input.

*%* Measured for each terminal; 4.5V applied to
terminals to which input pulse is not applied.

—— 3v
1.3V
Input \__ oV
tpuy. (measured at toy) trLu | (measured at tye; )
Vou
Qa 13V 13V
45 VoL
tPH1, (measured at tn.q) tpLH | (measured at th,)
Von
Qs
1.3V 1.3V
4 Vor

Qc

tPHL (measured at tg.g)

1].3V .

triu | (measured at theq)
Vou
1.3V

7

tPHL (measured at tny16)

Qo

Notes

1.3V

Vo
tein | (measured at t4q)
Von

1.3V
—_— Vo

1. Input waveform: t. £ 15ns, t¢ < 5ns, PRR = 1MHz,

duty cycle = 50%.

2. When measuring f,,«, t, and t¢ < 2.5ns.
3. ty is the bit time when all outputs are LOW.
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B Truth tables
Waveforms-2 1. Reset/count truth table
Reset inputs Outputs
Ro(1) | Ro(2) Qp Qc Qs Qa
v H H L L L L
Ro
ov L X Count
Outputs _f-— X L Count
Qa~Qp Vou
3V 2. Count sequence (See note 1.)
Vor Output
utputs
Count P
Qp Qc Qs Qa
0 L L L L
Notes tr=15ns, t; <5ns 1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
N 11 H L H H
otes , , 12 H H L L
1. Output Q4 is connected to input B. 3 m H L H
2. H: HIGH voltage level. !
3. L: LOW voltage level. 14 H H H L
4. X: Either HIGH or LOW; doesn’t matter. 15 H H H H
B Logic diagram
JQ
F—————0Q,
Input AQ O-CP @
E—
J Q o
Input BO— b-CP Qs
) L' Outputs
J Q
L —g-cp —0Qc
K
| CE—
T 4 s
—o=CP
K
L'

touts {16 (18— P~




LS TTL DN74LS Series

DN74LS95B

DN74LS95B

4-bit Parallel—Acces Shift Registers

M Description
DN74LS95B is a 4-bit serial/parallel input to serial/parallel
output shift register.

B Features

® Synchronous serial/parallel input to serial/parallel output
® Right shift

® Left shift capability with external connection

® Exclusive input for left shift and right shift

® Wide operating temperature range (Ta = —20 to +75°C)

# Timing definition

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package {SO-14D}

mi _/ N/ \ N

ViL - " - -
Pin configuration (top view)
Made Vi
Control / \ /
Input L3 Vi NS
Serial |
Linhibit 1 Vin Input Eﬁ 14| vee
Clock 1 L3V Lav 1 .y
nput * A —A A—4
P tenable 2 Vi e
,—TV&! B E_"B Qer—112}Qn
Clock 2 1.3V 1 Outputs
Input - Vi nputs c E_ C Qcl—11]Qc

Qa /
Output

D E— D Qp E Qv
dote [E]

Mode CPrP— 9 |§lock ]

R-Shift
o [7] CcP.p— 8 [Tl
(Load)
Il Recommended operating conditions

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5.00 5.25 \Y
Output current Tou — 490 KA
IoL 8 mA

Operating temperature range Topr —20 25 75 c
Clock frequency felock 0 25 MH:z
Clock pulse width tw (CP) 25 ns
Set-up time tsu 20 ns
Hold time th 10 ns
Enable time 1 tenable 1 20 ns
Enable time 2 tenable 2 20 ns
Inhibit time 1 tinhibit 1 20 ns
Inhibit time 2 tinhibit 2 20 s
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LS TTL DN74LS Series DN74L5958
B DC characteristics (Ta=—20~+75%C)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Viu 2.0 \Y
Input volt
put voltage Vi, ) v
Vec=4.75V, Vy=2V
Vo | vi=0.8V, loy=—400uA 2.7 | 3.4 v
Output voltage VoLt ¥cc =37 5V IoL=4mA 0.25[ 0.4 | V
Voz | Vi=0.8V IoL=8mA 03] 05| Vv
= n |
Input current I xfcz—;i 35 v —0.4| mA
L vy 0.1 | mA
Output short circuit current** Ios Vec=5.25V, Vo=0V —15 —100 | mA
Input clamp voltage Vix }:E_f ':__‘11 87:X 1.5 V
Supply current*** Icc Icc=5.25V 13 21 mA

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**% Measured with all outputs and serial inputs open, A, B, C, and D inputs grounded, and 4.5V applied to mode
control; also, 3V applied momentarily to both clock inputs, following which they are grounded.

B Switching characteristics (Vcc=5V, Ta=25TC)

Parameter Sym Test conditions Min Typ Max Unit
Maximum clock frequency fmax 25 36 MHz
CL=15pF —
P tion delay time tru R.=2k0 18 27 s —
ropagation dela = ——
Pas Y tpHL t 21 32 ns —
% Switching parameter measurement information
.. 45V Vee
1. Measurement circuit £
Input 5
Pulse ] g
generator, S
Zou=500 [T fE, :M
o
g |
g
Input E 1
r— S
ulse o]
generator T 9
Zou=500 [ 500 o [ |
4
1. C includes probe and tool floating capacitance. 2. Diodes are all MA161.
2. Table of measurement conditions
Para- Input . .Inputs Outputs
meter | Qutput | CP-1 | CP-2 Mode | Serial| 5 B C D Qa Qs Qc Qp
Control | Input
f CP-1-Q| IN 4.5V | oV IN 4.5V [ 4.5V | 4.5V | 4.5V | Out Out Out Out
max [cp.g-Q|45v| IN [45vV]45v| IN | IN | IN IN | Out | Out | Out | Out
tpoy | CP-1-Q| IN 4.5V | 0V IN 4.5V | 4.5V | 4.5V | 4.5V | Out Out Out Out
teu. | CP-2—Q| 4.5V IN 4.5V | 4.5V IN IN IN IN Out Out Out Out
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3.Waveforms

Ewidara)

3v

4 4 \

Data 13 v ‘,SV 1.3V
Input 10% 10 ;—ov

tsy th tsw d
1.

Clock 1or2 __/——\_/—_\ 1.3V 1.3V K / ;
Input

twice

Outputs 1.3V
Qa, Qs Qc or Qne—m——eeeeeeee
teHL

Notes
Input waveform; tr, t{<10ns, Data PRR=500kHz, Clock PRR=1MHz

b,
3V
.3V
oV
Von
*I.SV
Vo

| ten *

Bl Truth tables

Inputs Outputs
Mode Clocks R Parallel
Control [ 20 [ 1w | oo [T B C D Q Qs Qe @
H H X X X X X Qao Qo Qco Qpo
H ) X X a b c d a b c d
H } X X Qs* Qct Qpt d QBa Qca Qp, d
L L H X X X X X Qao Qo Qco Qpo
L X } H X X X X H Qan Q. Qc.,
L X | L X X X X L Qan Qs Qcn
t L L X X X X X Qao Qso Qco Qpo
) L L X X X X X Qa0 Qso Qco Qpo
) L H X X X X X Qao Qo Qco Qpo
1 H L X X X X X Qao Qso Qco Qpo
1 H H X X X X X Qao Qso Qco Qoo
Note 1. H: HIGH voltage level.
2. L: LOW voltage level.
3. X: Either HIGH or LOW; doesn’t matter.
4. 1. Change from LOW to HIGH.
5. ¥: Change from HIGH to LOW.
6. a~ b: Constant condition input level of inputs A through D.
7. Qao ~ Qpo: Levels of Q4, Qp, Qc, and Qp prior to determination of input requirements shown in table.
8. Qan ~ Qpn: Levels of Qa, Qp, Qc, and Qp prior to nearest clock * ({) change.
9. Qg*, Qc*, Qp*: For a left shift, there is external linking of A to Bg, B to Qc, C to Qp, and serial date is
applied to D.
B Logic diagram Data Inputs
A B C D
Mode Control ——pore> 1 + T
Serial Input —

Clock 1 nght-shlft :—é&»
Clock 2 Left-Shift 2

Qa Qs Qc Qp

Outputs
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DN74L5107

DN74LS107

Dual J-K Flip-Flops (with Reset)

B Description

DN741S107 contains two negative-edge triggered J-K flip-
flop circuits, each with independent clock-CP, J, K, and
directcoupled reset input terminals.

Bl Features

® Negative-edge trigger

e Independent input and output terminals for each flip-flop
® Direct-coupled reset inputs

e Qand Q outputs

e Wide operating temperature range (Ta = —20 to +75°C)

M Timing definition

HIGH data LOW data

I Recommended operating conditions

14-pi

n plastic DIL package

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

Input 1J E
16[2:
Oulpuls{ 1QE

g
E VCC
r"_]' E 1Reset Input

P{i2)icp

Tnput IKE

- —
i
K

Input

2[5 ]
A
e [7]

Outputs;

CP. E 2Reset

J
R Reset BZCP

EZJ Input

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y%
Output current low —400 KA
oL 8 mA
Operating temperature range Topr —20 25 75 T
Clock frequency felock 0 30 MHz
Clock High 20 ns
Pulse width Reset Low tw 25 ns
Setup time HIGH data to 20 | ns
LOW data 20 § ns
Hold time th 04 ns

Notes 1. {: Indicates fall edge of standard clock pulse.
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B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
\', 2.0 A
Input voltage 4
Vi 0.8 \Y%
V(;c=4.75v, V.H=2V
Vou | vy =0.8V, Iou=—4004A 2.7 | 3.4 v
Output voltage Vou1 Vec=4.75V Io,=4mA 0.25 | 0.4 Vv
le =2V
Vo2 Vi=0.8V IoL=8mA 0.35 | 0.5 A
J-K 20 | pA
Reset Iin ch__z 57' 55 v 60 MA
Clock e 80 | wA
J-K Voo 5,25V —0.4| mA
Input current| Reset I Vcc—_o 4'V —0.8 | mA
Clock e —0.8| mA
J-K 0.1 | mA
R I Vee=5.25V 3 A
eset i Vi=7V 0. m
Clock 0.4 mA
Output short circuit current** I Vec=5.25 —15 —100 | mA
P 0s Vo=0V
Vcc =4,75V —
Input clamp voltage Vi L= —18mA 1.5 V
Supply current*** Icc Vee=5.25V 4.0 8.0 mA

* When constant at Voe = 5V, Ta = 25°C.
*¥ Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**#% Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency finax 30 45 MHz
t R Co=15pF 11 | 20 | ns
- : PLH eset =
P tion delay time X RL=2kQ
fopaga ay trm, | Clock | @@ - 15 | 30 | ns

% Switching parameter measurement information
(1) fmax, teLu, tpuL(Clock —Q,Q)
1. Measurement circuit 2. Waveforms

Out .t.wtu_‘ 3V
Vec putQ 0% 9%
c P Input Clock 10 13V 13v

Input,sv — s
N | o B & ;
Q*=ti¢ P

ulse cp QE_ CL J’l Q

twiny

generator {71 | 1-°F | ] +2f--=n-oo--= 1 -
Zout=500 K —{Same load circuit as above | Outputs
Sm Q Vou
VoL
Notes
1. Measurement made for each flip flop. 1. Clock input waveform: 11:;R§R 1 _’511'1::i lt-]fz < 6ns,
2. Cy includes probe and tool floating capacitance. duty cycle = ;07
. 2. - 0.
3. Diodes are all MA161 or equivalent. 2. When measuring gy, t; and t¢ S 2.5ns.
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DN74LS107

(2) tpuL(Reset —Q), tpLy (Set = Q)

1. Measurement circuit

2. Waveforms

Out tf tr
Vee plil Q
45V . ' v
. — . .
Puke  Input S L Rese ov
1L od@- 1
generator J qQ N 'La_ lelet o ,L ! Inputs - 3V
3 .. g Clock
Zout=500 [s] Same load circuit as abo;‘ ov
- teuL twicp)
Pulse Input 220ns Vou
generator Q 13V
Outputs e tes _ 3“‘
Zout=5001 a oH
r 13V
VoL

1. Measurement made for each flip flop.
2. Cy, includes probe and tool floating capacitance.

3. Diodes are all MA161.

B Truth tables

Notes
1. Input waveform: t, < 15ns, t¢ < 6ns, PRR = 1MHz,
duty cycle = 50%.

Inputs Outputs
Reset | Clock J K Q Q
L X X X L H Notes
H i L L Qo Qo 1. H: HIGH voltage level.
H ! H L H L 2. L: LOW voltage level.
m , L H L H 3.4 Chmge from HIGH to LOW.
4. X: Either HIGH or LOW; doesn’t matter.
H ! H H Togg]e_ 5. Qp: Qlevel prior to determination of input condition
H H X X Q l Q shown in table.
6. Qo: Qlevel prior to determination of input condition
shown intable.
7. Toggle: With | change, outputs'become compliment
B Logic diagram (1/2) of previous condition.
Output Q o— —o Q Output
Reset Inout
Input K J npis

Clock Input
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DN74LS109

Dual J-K Positive Edge-Triggered Flip-Flops (with Set and Reset)

B Description P-2
DN74LS109 contains two positive-edge triggered J-K flip-
flop circuits, each with independent clock-CP, J, K, and
direct-coupled set and reset input terminals.

I Features

® Positive-edge trigger

® [ndependent input and output terminals for each flip-flop

® Direct-coupled set and reset inputs

e Jand K inputs 16-pin plastic DIL package
e Qand Q outputs P-5

® Wide operating temperature range (Ta = —20 to +75°C)

# Truth tables m

Inputs Outputs
Set | Reset | Clock J K Q Q 16-pin Panaflat package (SO-16D)
L H X X X H L
H L X X X L H " - . y
Pin configuration (top view)
L L X X X H* H*
H H t L L L H N
H H t H L Toggle IReset[T] 18] Ve
H H t L H Qo 60 Inputs ”E E 2Reset
H H 1 H H H L lKE E 2J) Inputs
H H L X x | Q | Qo
ICP| 4 13| 2K
Notes E j
1. H: HIGH voltage level. I 18
2. L: LOW voltags level. rout 15etfs | f i2] 2cp
3. t:  Change from LOW to HIGH.
4 X: Either HIGH or LOW; doesn’t matter. o 1ate AN Ezs“ Inpat
5. Qo: Q level prior to determination of input condition shown in table. utputs l _ leset Seq
6. : Qlevel prior to determination of input condition shown in table. Q7 Q Q I'EZQ
7. Toggle With t change, outputs become compliment of previous condition. I Outputs
8. H*: When set and reset are LOW, Q and Q are HIGH; however, GND| 8 Bz(‘)
when set and reset simultaneously change to HIGH
requirements of Q and Q cannot be predicted.
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \Y%
Ton —400 HA
Output current
ToL 8 mA
Operating temperature range Topr —20 25 75 (¢
Clock frequency felock 0 30 MHz
Clock High 25 ns
Pulse width g tw
Set or Reset Low 25 ns
Seteup ti HIGH data X 20 ¢ ns
et-up time
P LOW data su 20 1 ns
Hold time th 5% ns

Notes 1. t: Indicates rise edge of standard clock pulse.
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B DC characteristics (Ta=—20~+75%C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Viy 2.0 \Y
Input voltage
Vi 0.8 | V
Vo VS0V, e 4004 2.7 1 3.4 v
Output voltage Vour Vec=4.75V Io,=4mA 0.25 | 0.4 \Y%
V=2V
VoLz Vi.=0.8V Io.=8mA 0.35| 0.5 \4
J-K 20 HA
Reset ” Vee=5.25V 40 MA
Set Vi=2.7V 40 HA
Clock 20 HA
J-K —0.4| mA
Reset Vec=5.25V —0.8) mA
Input current/= e Vi=0.4V —0.8| mA
Clock —0.4] mA
J-K 0.1 | mA
Reset L Vec=5.25V 0.2 mA
Set Vi=5.5V 0.2 | mA
Clock 0.1 mA
Output short circuit current** Tos Vee=5.25V, Vo=0V —15 —100 | mA
Input clamp voltage Vik XC=C :‘1187 H?X —-1.5) V
Supply current®** Icc Vec=5.25V 4 8 mA
* When constant at Voc = 5V, Ta=25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**% Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency fmax 25 33 MHz
CL=15pF
Propagation delay time b g::et Q Q RL=2kQ 13 25 i
ten Clock 25 40 ns
% Switching parameter measurement information
(1) fmax, tpun, teu(Clock—Q,Q)
1. Measurement circuit Voo
Input 45V 7 e

T

Pulse
generator

Zout =500 50Q

Same load circuit as above

1. Measurement made for each flip flop.
2. Cy includes probe and tool floating capacitance.
3. Diodes are all MA161.
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DN74L5109

2. Waveforms

Input Clock

10%

Outputs

ol

Notes

1. Clock input waveform:
2. When measuring fy,,4, t, and tg < 2.5ns.

(2) tein, tpui(Reset, Set = Q,Q)

1. Measurement circuit

Vee

Input 1
Pulse
generator
Zout=>50{) 55500 l

4;—— Set
o—-—[ J
4.5V bCP

Input

Pulse
generator

Zout =500

2. Waveforms

Inputs

Set

Q

Outputs

Notes

tf
Reset ﬁ
13

10%|

o
twis |
10% 1.3V 13V
triy tpuL
13V \va
teuL tPLH

1.3V )‘I,SV

3V

ov

VOH

Vo

Vou

tr
o
mz; I@I."}V

I Reset

=l

e
Ota

—I—Eﬁle load circuit as above

1. Measurement made for each flip flop.

Vor.

tr=15ns, t;<6ns, PRR=IMHz, duty cycle 50%

2. Cy, includes probe and tool floating capacitance.

3. Diodes are all MA161 or equivalent.

tWiReser)
225ns

teu
1,avl

PLH

t
Q 1.3Vl

1. Set and clock waveforms: t. < 15ns, ty < 6ns, PRR = 1MHz.
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DN74LS112

DN74LS112

Dual J-K Negative Edge-Triggered Flip-Flops (with Set and Reset)

B Description

DN74LS112 contains two negative-edge triggered J-K flip-
flop circuits, each with independent clock-CP, J, K, and
direct-coupled set and reset input terminals.

B Features

® Negative-edge trigger

e Independent input and output terminals for each flip-flop
® Direct-coupled set and reset inputs

e Qand Q outputs

® Wide operating temperature range (Ta = —20 to +75°C)

B Timing definition

HIGH data LOW data

M Recommended operating conditions

P-2

16-pin plastic DIL package

-

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

N’

lCPE Evcc

" cpK
IKE et Reseq L‘r ElRe“‘ Inputs
Inputs lJE EZReset
15e4] J—I 5Jece

1[5 [12]K

_ Kcp
Outputs IQE Reset Set EZJ Inputs
7] [10]25et
oxof8] [5]2a Outpur

M

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 A
Output current low —400 KA
P ToL 8 mA
Operating temperature range Topr —20 25 75 T
Clock frequency felock 0 30 MHz
Pulse width Clock High ty 25 ns
Set or Reset Low 25 ns
Set-up time HIGH data ton 20 | ns
LOW data 20 |} ns
Hold time th 54 ns

Notes 1. }: Indicates fall edge of standard clock pulse.
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W DC characteristics (Ta=—20~+75C)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Viu 2.0 \Y
Input voltage
Vi 0.8 \Y
Vcc=4.75V, V|H=2V
Vou | Vie=0.8V, lon=—400uA 2.7 | 3.4 M
Output voltage Vou1 Vec=4.75V Io,=4mA 0.25 | 0.4 \Y%
V]H =2 V
Vors ViL=0.8V Io,=8mA 0.35| 0.5 \Y
J-K 20 MA
Reset I Vec=5.25V 60 KA
Set " Vi=2.7V 60 | wA
Clock 80 MA
J-K —0.4| mA
1 4 ¢ Reset I Vee=5.25V —0.8 mA
nput curr
pHt e St " Vi=0.4V —0.8| mA
Clock —0.8| mA
J-K 0.1 mA
Reset I Vec=5.25V 0.3 mA
Set ' V=7V 0.3 | mA
Clock 0.4 mA
Output short circuit current** Ios Vec=5.25V, Vo=0V —15 —100 | mA
Input clamp voltage Vik Vec=4.75V, I;=—18mA —1.5 \"
Supply current*** Icc Vee=5.25V 4.0 8.0 mA
* When constant at Vg = 5V, Ta= 25°C. ‘
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*#% Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded.
M Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Inputs Outputs Test conditions Min Typ | Max | Unit
Maximum clock frequency fmax 30 45 MHz
tpLn Reset _ CL=15pF 11 20 ns
Propagation delay time Set Q Q RL=2kQ
tpHL Clock 15 30 ns
¥ Switching parameter measurement information
(1) fmax, teun, teu(Clock—=Q,Q) R
1. Measurement circuit 3V
Vi OllllttQ Input Clock 0%
I::c P” P 1% f oV
Inpuit 45V p )
Set ; ER. ! Vou
3 i 1 Q
C
generator Ccp I‘-—;- AR, . g VOL
Zout=500 K @ Same load circuit as above | Outputs
5000 Reset _
Q Vou

1. Measurement made for each flip flop.
2. Cy includes probe and tool floating capacitance.
3. Diodes are all MA161 or equivalent.

1. Clock input waveform: t,<15ns, t;<6ns,
PRR=1MHz, duty cycle 50%

2. When measuring f;;,,,, t, and t¢ £ 2.5ns.
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DN74LS112

(2) teru, tpuL(Reset,

1. Measurement circuit

[ Pulse -
generator
Zout=500Q

T

Set = Q,Q)
Out
Input4 5V Ve putQ
> °
| - "
|yt S bt |
Outqy! i
1=C 1
putth 7 7
Q Same load circuit as above I

[ Pulse ]
generator
Zout=500

47

1. Measurement made for each flip flop.
2. Cy, includes probe and tool floating capacitance.
3. Diodes are all MA161.

[l Truth tables

Notes

2. Waveforms

Input Clock 109 113V 13V

Outputs

2l

90% 90%'

twiks

1. Reset, Set Input waveform: t.<15ns, t; <6ns, PRR=1MHz

Inputs Outputs

Set Reset Clock J K Q Q
L H X X X H L
H L X X X L H
L L X X X H* H*
H H i L L Qo Qo
H H } H L H L
H H } L H L H
H H } H H Toggle

H H H X x Qo | Qo

Notes 1. H: HIGH voltage level.

2. L: LOW voltage level.

3. {: Change from HIGH to LOW.

4. X: Either HIGH or LOW; doesn’t matter.

5. Qo:Q level prior to determination of input condition shown in table.

6. Qo:Qlevel prior to determination of input condition shown in table.

7. Toggle: With | change, outputs become compliment of previous condition.

8. H*: When set and reset are LOW, Q and Q are HIGH; however, when set and reset simultaneously change to

HIGH, requirements of Q and Q cannot be predicted.

B Logic diagram (1/2)

Output Q ©
Inputs Set ©
pu K

© Q Output

Reset
J

} Inputs
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DN74LS113

Dual J-K Negative Edge-Triggered Flip-Flops (with Set)

B Description P-1
DN74LS113 contains two negative-edge triggered JK flip-
flop circuits, each with independent clock-CP, J, K, and
directcoupled set input terminals.

W Features

©® Negative-edge trigger

e Independent input and output terminals for each flip-flop
® Directcoupled set

e Qand Q outputs

® Wide operating temperature range (Ta = —20 to +75°C)

B Logic diagram (1/2)

14-pin Panaflat package (SO-14D)

14-pin plastic DIL package

P-4

Pin configuration (top view)

Output  Q O 03 Ouput ICPEr—‘l 14] Ve
1K| 2
Set O E 13]2cP
I"p“ts{ | —© Reset i ”E__l EZK
J nputs 3 c'p
ISetE-an 1—-@%
& g Ncp!
Clock Input lQE ~ Se-D-EZSet
Q
mE T{9]2q
GND 8 ]2Q
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y
—400 A
Output current Ton #
ToL 8 mA
Operating temperature range Topr —20 25 75 C
Clock frequency felock 0 30 MHz
<dth Clock High ¢ 20 ns
Pulse widt Set or Reset Low v 25 ns
Set-up time HIGH data X 20 | ns
LOW data su 20 | ns
Hold time th 04 ns

Notes 1. {: Indicates fall edge of standard clock pulse.
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LS TTL DN74LS Series DN74LS113
B DC characteristics (Ta=—20~+75TC)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Tt volt Vi 2.0 \Y
nput voltage Vo 0.8 v
VCC=4-75V, V|H=2V
Von Vi=0.8V, Iou=—400uA 2.7 | 3.4 M
Output voltage VoL Vcc=4.75V Io,=4mA 0.25| 0.4 \
V[H =2 V
VOLZ V[L=0.8V Io|_=8mA 0. 35 0.5 \"
K Vee=5.25V 20 | kA
Set I[H vcc__z 7V 60 /lA
Clock = 80 HA
J-K Voo 5 25V —0.4] mA
Input current| Set I cem —0.8| mA
Vi=0.4V
J-K —0.8! mA
J-K Vou—5.25 0.1 | mA
cc=5.
Set I V=7V 0.3 mA
Clock 0.4 mA
. . ok VCC =5.25 —
Output short circuit current Ios Vo0V 15 —100| mA
Input clamp voltage Vik X‘: _=_: 87:.1 —1.5| V
Supply current*** Iec Vec=5.25V 4 8 mA

* When constant at Vg = 5V, Ta = 25°C.
** Only one output at a time short circuiteg to GND. Also, short circuit time to GND within 1 second.
*#** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded.

B Switching characteristics (Vcc=5V, Ta=25C)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max { Unit
Maximum clock frequency fmax 30 45 MHz
tin | gy _ | &=150F 11 | 20 | ns
Propagation delay time Q Q RL=2kQ
Clock
teuL 15 30 ns
% Switching parameter measurement information
(1) fmax; tpLu, tpur(Clock — Q,Q)
1. Measurement circuit 2. Waveforms

45V Vee

Input ‘ S”e[ .

!

Pulse J T E
generator b out. :_ ;C,_ '

Zou=500 }
500
K Same load circuit as above Outputs

90%|

Input Clock

1.3V
10%.

k=]
22
o)
intaie 1
1
1
[}
H
.
.
y
l\l
<

ol

Notes
1. Measurement made for each flip flop. 1. Clock input waveform: t.<15ns, t; S6éns, PRR=1MHz,
2. Cy, includes probe and tool floating capacitance. duty cycle 50%
3. Diodes are all MA161 or equivalent. 2. When measuring fi,y, tr and t¢ £ 2.5ns.
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LS TTL DN74ALS Series

DN74L5113

(2) tpuL(Set = Q), tpry(Set = Q)
1. Measurement circuit

Input
P

Pulse
generator
Zout=500
500
Input 45v

Pulse
generator

2. Waveforms
ty ty

“+t
Set 5 0% 3V
13V: 13V
Inputs 10%. 10%J

Lwisen

Clock

1. Measurement made for each flip flop.

2. Cy includes probe and tool floating capacitance.

Zout=50Q 500 l— Outputs —‘1
_ o,
K [a) Same load circuit as above | Q _ﬂ;

Notes 1. Set, Clock Input waveform: tr<15ns, t; <6ns,

PRR=1MHz
3. Diodes are all MA161.
B Truth tables
Inputs Outputs
Set Clock J K Q Q
L X X X H L
H ! L L Qo Qo
H ! H L H L
H i L H L H
H } H H Toggle
H H X X Qo | Qo

. H: HIGH voltage level.
. L:  LOW voltage level.
. X: Either HIGH or LOW; doesn’t matter.

. Qo: Qlevel prior to determination of input condition shown in table.
. Qo: Qlevel prior to determination of input condition shown intable.
. Toggle: With | change, outputs become compliment of previous condition.

1
2
3
4, {: Change from HIGH to LOW.
5
6
7
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DN741S114

Dual J-K Negative Edge-Triggered Flip-Flops (with Set,Common Reset and Common Clock)

B Description P-1
DN74LS114 contains two negative-edge triggered J-K flip-
flop circuits with common clock-CP and direct-coupled reset
input terminals, and independent J, K, and direct-coupled set
input terminals.

B Features

® Negative-edge trigger

® Common clock and direct-coupled reset inputs
® Independent direct-coupled set input

e Qand Q outputs

® Wide operating temperature range (Ta = —20 to +75°C) P-4

B Logic diagram (1/2) !

14-pin plastic DIL package

14-pin Panaflat package (SO-14D)
Output  Q o— +—o Q Output Pin configuration (top view)
Set Reset ./
Inputsi o) Inputs Reset[ 1 14]vec

Xp T

| A4 [KE.— Reset Sty 13|cp
Clock To other F-F Inputs ”E' 9 2 2]k
ZSetE— EZJ Inputs
19| 5 |+ 10]2Set
Outputs Q Q j
1fs H | 2Q|
Out
GNDE Bk e
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y
I —400 A
Output current o A

ToL 8 mA

Operating temperature range Topr —20 25 75 c
Clock frequency felock 0 30 MHz
Pulse width Clock High t 20 ns
Set or Reset Low 25 ns

Setun ti HIGH data . 20 | ns

et-up time
P LOW data su 20 | ns
Hold time th 01l ns
Notes

1. {: Indicates fall edge of standard clock pulse.
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LS TTL DN74LS Series DN74LS114
M DC characteristics (Ta=—20~+75T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Input voltage Vg 2.0 v
ViL 0.8 \Y
Vor | Vg T o0 2.7 | 3.4 v
Output voltage VoL1 Vec=4.75V TIor=4mA 0.25 | 0.4 \Y%
V=2V
VoL2 Vi.=0.8V Io,=8mA 0.35 | 0.5 A%
J-K 20 | wA
Reset I Vee=5.25V 120 MA
Set Vi=2.7V 60 HA
Clock 160 MA
J-K —0.4| mA
Input current Reset I Vec=5.25V —1.6| mA
Set Vi=0.4V —0.8| mA
Clock —1.6 ] mA
J-K 0.1 mA
Reset I Vec=5.25V 0.6 mA
Set Vi=T7V 0.3 mA
Clock 0.8 mA
Qutput short circuit current** Ios Vee=5.25V, Vo=0V —15 —100 [ mA
Input clamp voltage Vik Vec=4.75V, [=—18mA ~1.5| V
Supply current*** Icc Vee=5.25V 4 8 mA
* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**% Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded.
W Switching characteristics (Vcc=5V, Ta=25C)
Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency fmax 30 45 MHz
teLu Reset CL=15pF 11 20 ns
Propagation delay time Set Q Q RL=2kQ
teuL Clock 15 30 ns

$%¢ Switching parameter measurement information

(1) fmax, trin, teuL(Clock —~Q,Q)
1. Measurement circuit

2. Waveforms

4.5V Vee
Input / poommmmmmoo- 4
npu oW al 1. !
Set i ! P | Output Clock _10%
fulse ) —s qQl -4 :
generator| H ) !
Zout=500 CP 9[!].\{6 [ S | Q
2500 _ o
—I—LSame load circuit as above] 7'

e

1. Measurement made for each flip flop.

2. Cy, includes probe and tool floating capacitance.

3. Diodes are all MA161 or equivalent.

trin

13V

1. Clock input waveform: t,<15ns, t; <6ns, PRR=1MHz,

duty cycle 50%

2. When measuring f,,,, t; and t¢ £ 2.5ns.
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DN74LS114

(2) tpLu, tpuL(Reset, Set — Q.Q
1. Measurement circuit

2. Waveforms

Input Vee G
— Y Reset 553 3v
Pulse r - E{I ip;o%
g:nserator 9&’? Q ! Inputs 13V o0 109 J13Y o
Zout=5002 ! R [ Set o N
' | ! go%\ o7 3V
t ""N‘N;L: 13% 10013V ov
45Vo4+CP | o w_________" _]' Eﬁ s v
OH
Input Same load circuit as above | Q | S ]‘-3" VoL
Pulse Outputs o .'.!'.’ﬁ v
generator| _ / on
Zout=500 Q 13V ‘\UV_—VOL
" §500
1. Measurement made for each flip flop. Notes
2. Cy, includes probé and tool floating capacitance. 1. Reset, Set Input waveform: t,<15ns, t;{<6ns,
3. Diodes are all MA161. PRR=1MHz
B Truth tables
Inputs Outputs
Set Reset Clock J K Q Q
L H X X X H L
H L X X X L H
L L X X X H. * H*
H H { L L Qo Qo
H H } H L H L
H H ) L H L H
H H ! H H Toggle
H H H X X Qo | Qo

Notes
. H: HIGH voltage level.
. L: LOW voltage level.
. X: Either HIGH or LOW; doesn’t matter.
. 4: Change from HIGH to LOW.

. Qo: Qlevel prior to determination of input condition shown intable.

1
2
3
4
S. Qg: Qlevel prior to determination of input condition shown in table.
6
7
8

. Toggle: With | change, outputs become compliment of previous condition.
. H*: When set and reset are LOW, Q and Q are HIGH; however, when set and reset simultaneously change to HIGH,

requirements of Q and Q cannot be predicted.




LS TTL DN74LS Series DN74LS123
DN74L$123

Dual Retriggerable Monostable Multivibrators (with Reset)

B Description p-2
DN74L8123 contains two retriggerable monostable multi-
vibrator circuits with direct-coupled reset input terminals,

M Features

® Retriggerable for long output pulse width generation
capability

® Directcoupled reset input for output pulse interruption
capability

o Complementary A and B inputs 16-pin plastic DIL package

e Qand Q outputs P-5

® Wide operating temperature range (Ta = —20 to +75°C)

B Logic diagram (1/2) m

0o 16-pin Panaflat package (SO-16D)
= —-- il
I
i_ R 1 Pin configuration (top view)
Vee
CextRext/ 1a41 @Vnc
Cext Inputs
A 2 15 1Rext/
Q—o00Q 1B Cext
Inputs Bo j
eset] 3 14|1Cext
Outputs HReset
_ 1Q 4
Q 0 Q Outputs E Outputs
2QL5
Reset E
2Cext| 6 2Reset
Reset O— ?
2Rext/|
Cext
Inputs
oNp ]
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 V'
I —400 A
Output current o £
ToL 8 mA
Operating temperature range Topr —20 25 75 T
an 40 ns
3 A’ B “ ”
Input pulse width L tw(in) 40 ns
Reset “L” 40 ns
External timing resistance Rext 5 260 kQ
External capacitance Cext Unlimited
Wiring capacitance (Rext/Cex: terminals) 50 pF
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B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Vin 2.0 A%
nput voltage Vi 05 v
Vec=4.75V, V=2V
Vo | Vi=0.8V, Ioy=—400uA 27 34 v
Output voltage Vou | Veo=£75V o, =4mA 0.25] 0.4 | V
VoLz Vi =0.8V ToL=8mA 0.35| 0.5 | V
| W 20 | v
Input current I xlcc:354\2/5V —0.4| mA
I vy ey 0.1 | mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 —100| mA
Input clamp voltage Vik Vec=5.25V, [;=—18mA —1.5 \%
Supply current*** Iec Icc=5.25V 12 20 mA

* When constant at Ve = 5V, Ta = 25°C.
** Voy of Q, Vor, of Q, and Ipg of Q are measured with Rey¢/Cex¢ grounded, 2V applied to B and reset inputs, and a
pulse from 2V to OV then applied to A.
*#% Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**¥% Jee is measured with all outputs open and 4.5V applied to reset and B inputs; also, A input is grounded
momentarily, following which 4.5V is applied to it.

B Switching characteristics(Vcc=5V, Ta=25C)

Parameter Sym Inputs | Outputs Test conditions Min | Typ | Max | Unit
teLy A Q 23 33
teuL Q 23 45
. . toLu Q Cext=0pF 32 44
Propagation delay time t B 3 Rext=5KQ u 56
PHL CL=15pF ne
toLu Q RL=2kQ 20 27
Reset —
teuL Q 28 45
Minimum output pulse width| tw(out)min 116 200
: A B Q [ Cext=1000pF, R =2kQ
Output pulse width twlout) Rext=10k{, CL=15pF 4 4.5 5 Hs

¥ Switching parameter measurement information

1. Measurement circuit

Pulse | AQI“”“' Vee
generator ¢ r--=====" _|I
IZout=SOQ i 500 :
|
————— I
Pulse B Input !
generator| )
Zout =500 ) S R g
500
Same load circuit as above |
Reset Input
Pulse y
generatot| Notes
Zout=500] } ' . . .
2500 1. Cy includes probe and tool floating capacitance.
2. Diodes are all MA161.
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DN74L5123

2. Waveforms (A, B, Reset— Q, Q)

—- 3V
7
A L3v v gLav ov
tww | bwe [
InPUts Z40ns | =a0ny Z 40ns. ng 3V
B 1.3V 13V L3V
ov
L Keser
Z40ns 3V
Reset 13V 13V
oV
t [
" Vo
Q 1.3V; ik 1.3V ~" L3V Vou
Outputs Lo (W
_ Vou
Q G kl3v A3V i 33V 18V VoL

Notes

1. Input waveform: tr=15ns, t¢=6ns,(10% —90%)

M Typical examples of responses to output pulses

B Input

1
| tw !
Output Q !

B Input

A Input="L"

Reset

Output Q

Input

A Input=‘L"
Reset Input ="H"

Retrigger pulse
-——cyr

T
tw + tiwy !

—

1 .
Portion amplified by retrigger pulse

-
wgg »
L
----- Tm==H"
[ I “Lm

. - L
Portion attenuated by retrigger pulse

M Truth tables

Inputs Outputs
Reset A B Q Q
L X X L H
X H X L H
X X L L H
H L 1 M L]
H i H i1 L
1 L H 1 1r
Notes 1. H: HIGH voltage level.
2. L: LOW voltage level.
3. {: Change from HIGH to LOW.
4. t: Change from LOW to HIGH.
5. X: Either HIGH or LOW; doesn’t matter.
6.JL : One HIGH level pulse.

7.71J : One LOW level pulsse.
8. External timing capacitance is connected
between Cext and Rex/Cext-

M Typical function example

The basic output pulse width is determined by the
externally connected capacitance and timing resistance.

% Timing component connection method

(1) When C,, £ 1000pF (refer to the illustration

below):

% Output pulse width verses timing capacitance
(Cext < 1000pF)

100,000
= ext = 160k
= i
Z 10,000
= Ht
S il i
2 i T

1
o 1,000 . o {
4
& Sl
= ”h Rext =80k
& 100 40k,
5 30K0
i T0k(:
10 i 5kQ
1 10 100 1,000

Timing capacitance Ceyy (pF)

(2) When C,, £ 1000pF:

tW(ext) =045 - Rext : Cext

0 Vee
3 Rext
+'J C

ext

To Cext To Rext/cext
terminal terminal

~a



LS TTL DN7ALS Series

DN74LS125A

DN74LS125A

Quad Bus Buffer Gates (with 3-state Outputs)

M Description

DN741S125A contains four 3-state output buffer gate
circuits, each with independent output-control input-C
terminals.

@ Features

® All 4 circuits have independent output-control inputs

® Low power consumption (Py = 55mW typical)

® High speed (tpq = 8ns typical)

® Wide operating temperature range (Ta = —20 to +75°C)

Il Truth tables

Inputs Outputs
C A Y
H X Z
L L L
L H H
Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.
3. X: Either HIGH or LOW; doesn’t matter.
4. Z: High impedance.

P-1

14-pin plastic DIL package

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

) —e

1c[1]

EVCC

Ghe
v

RSV

1u[Z]
:z%yxg
Y,

ok
EBA

GNDE s Jsy
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \
Qutput current Lo —2.6 mA
oL 24 mA
Operating temperature range Topr —20 25 75 T

anr
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B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Inout volt Vi 2.0 \Y%
nput voltage Vi 0B v
Vec=4.75V, V=2V
Vou Vi=0.8V, Ioy=—2.6mA 2.4 | 3.4 v
Output voltage Vot gcc =;V75 v Ior=12mA 0.25] 0.4 V'
Voz | Ve=0.8V ToL=24mA 0.35| 0.5 | V
Vcc= 5. 25V
T Vi=2.7V 20 | #A
Input current In ylff—_=os4 %,5\1 —0.4| mA
Vee=5.25V
II Vl — 7V 0.1 mA
0 { OFF Ioz1 \\;CC=25i/25V Vo=0.4V —20 [lA
utpu current =
P loe | Vi=0.8V Vo=2.4V 20 | pA
Output short circuit current** Tos xgc___=05v‘25v —15 —130| mA
Input clamp voltage Vik I\:C=Ci‘1187n?;] —15| V
Supply current*** Icc Vee=5.25V 11 20 mA
* When constant at Ve = SV, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Test conditions Min Typ Max Unit
P tion delay 6 tpLn 9 15 ns
ropagation delay time
pag Y teuL C_.=45pF 7 18 ns
t RL=667Q 12 20 s
Output enable time i - .
tez 15 25 ns
. . truz CpL=5pF 20 ns
Output disable time tois RL—=6670 20 s

¢ Switching parameter measurement information
1. Measurement circuit

VCC
4.5V S
g
Input s A
&
Pulse =
generator g
Zout=500 Qo
> so0 | ¢
< C
I ~
Notes

1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161.
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2. Waveforms

Waveforms-1

el
3V
Input
1.3v
10% oV
tpLH
Vou
In-phase output  Si closed /
S, closed /
tpHL VoL
S, closed
S, closed teLn
Vou
Reverse-phase output \
tpHL \
VoL
Notes
1. Reset, Set Input waveform: t, £ 15ns, t; < 6 ns, PRR = 1MHz
Waveforms-2
_~‘ te r_ tr
T 3v ;eo% v
. v51 .
Output control 13 10% ov 10% j L3V ov
taL S, closed
=45V e S, closed
Output waveform-1 S, Closed\ 2 15V
3V
S, closed -\1 Vor 7; VoL
thz
‘—.l 05V
tzu v ‘ Vou
Output waveform-2 oH
13V ~15V
S, closed 0.5V
=~ oV S, closed
§; closed S, closed

Notes
1. Input waveform: t, < 15ns, t¢ < 6ns, PRR = IMHz,
duty cycle = 50%.

2. Except when the output is disabled by the output
control, output waveform-1 occurs as a result of
internal conditions such as a LOW voltage level.

3. Except when the output is disabled by the output
control, output waveform-2 occurs as a result of
internal conditions such as a HIGH voltage level.

4. When measuring tpp g and tpyy, S; and S, are
ON.
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DN74LS132

Quad 2-input Positive NAND Schmitt-Triggers

 Description P-1

DN74LS132 contains four 2-input positive-logic NAND gate
circuits with Schmitt triggers.

M Features
® Ideal for waveform shaping
® Wide hysteresis width (0.8V typical) and high noise

margin
® Low power consumption (P4 = 35mW typical)
® High speed (tpd =15ns typical) 14-pin plastic DIL package
® Wide operating temperature range (Ta = —20 to +75°C) P-4

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

141 14] Ve

N
182 13)4B
(3] 12]4A

2AE 11]ay

ZBE 10|38
ZYEs: 9 |3
onp[7 | 8 |3y

[l Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 Vv
I —400 HA
Output current o
ToL 8 mA
Operating temperature range Topr —20 25 75 T
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B DC characteristics (Ta=—20~+75C)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Vit Vec=5V 1.4 1.6 1.9 \Y%
Input threshold voltage
Vi~ Vee=5V 0.5 0.8 1.0 v
Hysteresis width Vit~V | Vee=5V 0.4 0.8 \Y%
Vcc=4.75V, V1=0.5V
Vou Tou——400 pA 2.7 3.4 A
Output voltage VoLs Vec=4.75V Io=4mA 0.25 | 0.4 A
Voz Vi=1.9V Ioo=8mA 035 | 0.5 | V
I+ XCC:VE’Y —0.14 mA
Input threshold current Vl — ; v
_ cc= —
IT V1= VT_ 0.18 mA
Vcc= 5. 25V
L Vi=2.7V 20 kA
Input current I \\i‘fc—_~=054%/5v —0.4] mA
Vcc= 5 25V
I V=7V 0.1 mA
Output short circuit current** Tos ¥§C==05VZ 5V —15 —100 | mA
Input clamp voltage Vix I\: ¢ i‘; 8 7151:’ —1.5| V
S 1 ¢ ICCH VCC:5‘25V, 59 11 mA
u curren
PPY Icc]__ Vcc=5.25V, 8.2 14 mA
* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Test conditions Min Typ Max Unit
. . teLu CL=15pF 15 22 ns
Propagation delay time o R, = 2kQ 15 ps o
% Switching parameter measurement information
1. Measurement circuit 2. Waveforms
45V Ve Ou‘t%:)ut tr l__ t I__
Input R 123% A 3V
Pulse aut " Input 19, ’ 0.7V 100 oV
generator
Zout=500 500 =CL teuL teLy v
7J’T Output on
1.3V 1.3V-
VDL
Notes Notes

1. Cy includes probe and tool floating capacitance.

2. Diodes are all MA161 or equivalent.

1. Input waveform: t; < 15ns, t¢ < 6ns, PRR = 1MHz,
duty cycle = 50%.
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LS TTL DN74LS Series DN74LS136
DN74LS136

Quad 2-input Exclusive OR Gates (with Open Collector Outputs)

Il Description P-1
DN74LS136 contains four 2-input exclusive OR gate circuits
with open collector outputs.

M Features

@ “Wired” AND capability

® Low power consumption (Py = 30.5mW typical)
.

.

High speed (t,q = 18ns typical)
Wide operating temperature range (Ta = —20 to +75°C)
14-pin plastic DIL package

P-4
B Truth tables

Inputs Outputs
Y

14-pin Panaflat package (SO-14D)

ool Beol Nl Nenll =g
ool N oul R==0 R aull fl o]

L
H
H
L

Pin configuration (top view)
Notes

1. H: HIGH voltage level. N\ )
2. L: LOW voltage level. lALl—_ E\u

18[ 2] Em
v [3] 12]4a
2A|Z [11]av
2BEJ [10]38
2v[s ] __9_—|3A
oxn[7] BE

Hl Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4,75 5. 00 5.25 \Y%
HIGH level output voltage Vou 5.5 \
LOW level output voltage ToL 8 mA
Operating temperature range Topr —20 25 75 c
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B DC characteristics (Ta=—20~+75C)
Parameter Sym Test conditions Min | Typ*| Max | Unit
I ¢t volt Viu 2.0 \Y%
nput voltage Vi 08 v
Vcc=4.75V, V[H= 2V
Output current Ton Vi=0.8V, Vou=5.5V 100 KA
VoLt Vec=4.75V Ioo=4mA 0.25 | 0.4 | V
Output voltage Vu=2V
VoL Vi=0.8V JIor=8mA 0.35 0.5 \Y%
Vec=5.25V
T Vi=2.7V i
Vec=5.25V _
Input current IiL Vi=0.4V 0.8 mA
Vec=5.25V
I VY 0.2 | mA
Input clamp voltage Vik ;{(: i‘;; n?X —1.5 \Y
Supply current** Icc Vee=5.25V 6.1 10 mA

* When constant at Vo = 5V, Ta = 25°C.
** Joc is measured with all outputs open and 4.5V applied to one side of each gate while the other side is grounded.

Bl Switching characteristics (Vcc =5V, Ta=25C)

Parameter Sym Inputs Test conditions Min | Typ | Max | Unit
t i 18 30
PLH AorB Other input ns
p tion delav ti truL =LOW CL=15pF 18 30 em—
ropagation delay time ——
pag Y trn || Otherinput | Ri=2KQ 18 | 30 ——
or ns P
teH = HIGH 18 30 —
¥ Switching parameter measurement information
1. Measurement circuit 2. Waveforms
Vee
tr tf |
Input
iR, 0% 0% N |Lay 3v
Input —10% L 10% ov
Pulse thuL tpy
generator D.U.T. ——o Output Output Vou
Zout =500 _L L3V {av
Cu Vo

4- 500

Notes

1. Cg, includes probe and tool floating capacitance.

Notes

1. Input waveform: t.=<15ns, t; S6ns, PRR=1MHz
duty cycle 50%
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DN74L5138

DN74LS138

3-line to 8-line Decoders / Demultiplexers

M Description
DN74LS138 is a 3-bit decimal to octal decoder/demulti-
plexer with enable inputs.

P-2

M Features

@ Three types of enable inputs

® Quaternary to hexadecimal decoder/demultiplexer capa-
bility with no externally connected parts

® Wide operating temperature range (Ta = —20 to +75°C)

16-pin plastic DIL package

B Logic diagram P-5

o

———é—)>—o Yo
e ' = Yoo ¥
gZA D_" Y
Enjzle | Y | Data 16-pin Panaflat package (SO-16D)
Inputs _=D,_° Y, [ Outputs
Ao—DPo > = Yo %5 Pin configuration (top view)
Select ° D 0 r —
Inputs B g =| Y N
Co—Po—Io =[ ¥ Ail—— [16] vee
X
Sel
s o
cBhH—c v f’_E Y,
GzaE'—CGu YzD—E Y,
Enabl
s | Snl e VP2 Deee
Gy E'—" G, Yy D'—E A
D
Oztgut Y7 E-——C Y7 Y Ysi D—E Ys
GND[ 8 LE Ys
Bl Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 v
Output current Lo —400 KA
ToL 8 mA
Operating temperature range Topr —20 25 75 T
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B DC characteristics (Ta=—20~4+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Viy 2.0 \
npu
put voltage Vi 0.8
Vcc=4.75V, V|H=2V
Vo | V=08V, Iou=—400uA 2.7 ] 34 v
Output voltage Vout xcc = éiv75V Ior=4mA 0.25 | 0.4 \
Vo | Vii=0.8V loL=8mA 0.35] 05 | V
Vcc =5.25V
; V=27V 20 | #A
Vec=5.25V
I ce —0.4 A
Input current L V,=0.4V m
VCC=5 .25V
I VY 0.1 | mA
Output short circuit current** Ios Vee=5.25V, Vo=0V —15 —100 | mA
VCC= 4.75V —
Input clamp voltage Vik I,= —18mA 1.5 V
Supply current*** Tcc Icc=5.25V 6.3 10 mA
* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Measured with all outputs open and in enable condition.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Inputs Outputs |Delay level | Test conditions| Min | Typ | Max | Unit
tpLH 2 13 20 ns
Binary
t 27 41
tPHL Seleet Y 18 27 =
ns
PLH A, B, C 3
Propagation teus CL=15pF 26 39 ns
delay time trLn Enable 2 R =2k 12 18 ns
truL G2a, G2 v 21 32 ns
teLu Enable 3 17 26 ns
tpuL G 25 38 ns

% Switching parameter measurement information
. . VCC
1. Measurement circuit °

4.5V
L . —a
Input & [ C
s
Pulse T = —C
generator 5
Zout=500 ] fs00| 2 Y1 p—4~—{ Same load circuit as above
’ - ut
I e & Y. D—TE—LSame load circuit as above |
= oGz pl'l'{
& oG Y; ASame load circuit as above |
X put ——
‘ Y, —{Same load circuit as above |
put - -
Ys D—%Same load circuit as above |
t ——
Notes Yo D—&U{LSame load circuit as above |
. . . pu ——
1. Cy, includes probe and tool floating capacitance. Y, Same load circuit as ab%]
2. Diodes are all MA161 or equivalent. -
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2. Relationships of inputs/outputs to delay level 3.Waveforms
Input Output t t
Delay level (2-stages) | Delay level (3-stages)
A Yo [ Y | Yo |Ys | Vi | Y5 |Ys [ Yy /90% 90%\ 3V
B Yo | Vi | Yo | Ys | Yo |Ys | Ys | Y, [Input 10% 4113V 1.3V \M— oV
C Yo [ Vi | Y2 | Ys [ Yo | Y5 ! Ys | Y7 trLy 5
G, Yo~ Y, / \ Vou
Gza, Go Yo~ Y7 In-phase output 1.3V QLVOL
tpuL tpLn
Reverse-phase output \jf— Vou
1.3V 1.3V
VoL
Notes

1. Input waveform: t. £ 15ns, t¢ £ 6ns, PRR = 1IMHz,
duty cycle = 50%.

B Truth tables
Inputs
Enable Select
B

Outputs

o
[a)

.
;<
:<
.:<
=
=
=
:|<

Tim(xjmio 0| e X IXTO
ozmic|e|oz|o|e| x| X
@ e el e XX >
j= ol e ol e off o ol o ol = off e s}l ol [« o e o
Timim|n s e
= ol o off e off = ol o ol H qulll [fa ol} [t oJ) o o3 o )
ool el Ne -l Nl = ol < ol Bo o Be ol HeoR ol ot
mlz|r|nz | ==
o= N anill = ol [ ol B ol Ha ol = ol = olf o off o o
jonlll e ol e off [ o} Ja ol e ol o o} e o} fu ol fa o]

=

jaoli e off e ol = ol ool o}l ol H ol D4
ol fal ial ol fal fal l ol Fal D@l -

ool Roojl == o Hunll e off o off = o) o off o]

Notes
1. ¥*G, =Gy4 + Gy
2. H: HIGH voltage level.
L: LOW voltage level.
X: Either HIGH or LOW; doesn’t matter.
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DN74LS139

Dual 2-line to 4-line Decoders / Demultiplexers

B Description p-2
DN74LS139 contains two 2-bit binary to quaternary de-
coder/demultiplexer circuits, each with independent enable
input terminals.

M Features

e Enable inputs

e Both circuits completely independent

® Wide operating temperature range (Ta = —20 to +75°C)

16-pin plastic DIL package

P-5
B Truth tables

Inputs m
Outputs
Enable Select
G B A Yo Y: Y Ys
H X x H H H H
L o L 2 H H H 16-pin Panaflat package (SO-16D)
L L H H L H H Pin configuration (top view)
L H L H H L H
L H H H H H L s
Notes Enable 10[1"1_ - [16] vie
1. H: HIGH voltage level. IAE»— AG GL—EZG Enable
2. L: LOW voltage level. lsnep]ff;
3. X: Either HIGH or LOW; doesn’t matter. IBE_—B A}—E“ Select
lYoE——c Yo B——Ezs frputs
Data w9y, vip—1z] 2%,
Outputs leE—CYz Y‘D'_‘EzYl -
]YJE—CYJ YQD—EZYZ Outputs

|
owE] oL

B Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \Y%
Output current . —400 KA
ToL 8 mA
Operating temperature range Topr —20 25 75 (¢
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B DC characteristics (Ta=—20~475C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Inout volt Vi 2.0 A%
nput voltage Vi 08 e
Vcc=4.75V, V[H=2V
Vou Vi =0.8V, Ioy=—4004A 27134 M
Output voltage VoLt yrcc = §V75V Ioo=4mA 0.25 | 0.4 \'%
Vo: | Vy=0.8V Io.=8mA 035 0.5 | V
L Ry 20 | w
Input current I Xf;? 54' %SV —0.4| mA
I x::cz‘—;g-%v 0.1 | mA
Output short circuit current** Tos Vee=5.25V, Vo=0V —15 —100| mA
Input clamp voltage Vi K‘iii;ﬂ?‘l’ —-1.5( V
Supply current®** Icc Icc=5.25V 6.8 11 mA

* When constant at Vo = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**% Measured with all outputs open and all inputs grounded.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs |Delay level [Test conditions| Min | Typ | Max | Unit
tpLH . 2 13 20 ns
touL Bln:\ary1 slglect 1Y, ~1Y, 22 | 33 | ns

Propagation ten | 94 2B 2Yo~2Y; 3 CL=15pF 18 29 ns
delay time teuL R =2kQ 25 38 ns
tpLn Enable 1Y,~1Y; 2 16 24 ns
tpuL 1G, 2G 2Yo~2Y; 21 32 ns

3% Switching parameter measurement information

N Ve
1. Measurement circuit .
| LT T
Output! $RL |
4.5V | |
1Yo I |
L—{ 1G : ;CL :
. Out
Pulse Input & 926 putb——— —————— -
generator T g 1A 1“%"2—‘ Same load circuit as above ]
Zout=500Q 500 —g 1B 1Y, Same load circuit as above
')lT & 1Ys Same load circuit as above |
o)
v 2A 2Yo Same load circuit as above |
2 2B —
I ‘c 2Y, P‘g_i Same load circuit as above |
= 2Y, °—2—| Same load circuit as above |
2Y; Same load circuit as above ]

1JIT Notes

1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161 or equivalent.

—-176—



LS TTL DN74LS Series DN74LS139

2. Waveforms

tr t
90% 90% 3v
1.3V 1.3V 0
10% 10%
Input = 0% ov
teLu tpuL
\ VOH
1.3V 1.3V
In-phase output —— \— VoL
tPHL tPLH
Reverse-phase output Vou
1.3V 13V
VoL

Notes
1. Input waveform: t; < 15ns, t¢ < 6ns, PRR = 1MHz,
duty cycle = 50%.

B Logic diagram

Enable 1G 4@ 3}— 1y,
—{Do—1v,
1A

Select ».__-
Inputs 1B # 3 1Ys

Data
Outputs
WZYn
Enable 2G D T o—2v,
—{ Jo—:v.
Select | 2A -D>—1e
Inputs 2B D" O 2Y;
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DN74LS145

DN74LS145

BCD to Decimal Decoders / Drivers

l Description

DN7418145 is a BCD to decimal decoder/ driver with open

collector outputs.

B Features

Large output current (Igp, < 80mA maximum)

All output become HIGH during invalid input
Wide operating temperature range (Ta = —20 to +75°C)

[ ]
o High withstand voltage level (Vo < 15V maximum)
°
°

B Recommended operating conditions

P-2

16-pin plastic DIL package

P-5

o

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

Inputs

3 D ‘ T—]-IQY
Esv Outputs

Outputs 3YE

A Wn
TG

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \
Output voltage Vo(off) 15 \Y%
Output current ToL 80 mA
Operating temperature range Topr -20 25 75 T
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B DC characteristics (Ta=—20~+75TC)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Vi 2.0 \%
nput voltage Vi 0.8 v
Vcc=4.7sv, V|H=2V
Output current Tototp V=08V, Voun=15V 250 MA
VCC=475V Io[_=12mA 025 04 V
Output voltage Vo(on V=2V Io=24mA 0.35 | 0.5 \Y%
Vi=0.8V ToL=80mA 23 | 30 | V
| WS 20 | wa
Input current I ¥TC==054 %ISV —0.4| mA
VCC =5.25 V
I Ny 0.1 | mA
Input clamp voltage Vi Y:ﬁi‘i 871151X —-1.5| V
Supply current®* Iee Vec=5.25V 7 13 mA
* When constant at Voo = 5V, Ta = 25°C.
** Measured with all outputs open and all inputs grounded.
[l Switching characteristics (Vocc=5V, Ta=25TC)
Parameter Sym Test conditions Min Typ Max Unit
. . teLn CL=45pF 50 -
Propagation delay time = R, = 6650 o ns ——
% Switching parameter measurement information ‘
1. Measurement circuit 2. Waveforms
Output
45V § r r&.
: iR 90% 90%\ 3V
@3 Q FOL
Input K L_ A 109 1.3V 1.3V o
p s 1 }W Input 0%. K 10% ov
Pulse = B 2 t t
= — 3 PLH PHL
generator =
Zow=500 | 3500 & |_{c 4 N Vou
- Q2 5 In-phase output 1.3V N3V
& Lo (; TC teuL t Vo
& 8 Reverse-phase sy
9 output Vou
i 13V 13v
VOL
Notes Notes

1. Cy includes probe and tool floating capacitance.

1. Input waveform: t, < 15ns, tr < 6ns, PRR = 1MHz,

duty cycle = 50%.
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B Truth tables

Outputs

Inputs

H

No.

INVALID

Notes

1. H: HIGH voltage level.
2. L: LOW voltage level.

M Logic diagram

0
E
2
3
o
L o A e e o o
S = N o ¢ N O - 00 O
o b i b b L
i 1 O T |
| 1
' !
| <k || m{ 0[O _DDwm
< m S =]
0
3
=
=
=
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DN74LS151

8-line to 1-line Data Selectors / Multiplexers

B Description P-2
DN74LS151 is an 8-line to 1-line data selector/multiplexer.

B Features

Enable input

Complementary outputs

Low output impedance

Wide operating temperature range (Ta = —20 to +7 5°C)

16-pin plastic DIL package

P-5
B Logic diagram

Enable !!! !

Do
D
Dl 16-pin Panaflat package (SO-16D)
2
Data Ds Outypul
Inputs | p, Output Pin configuration (top view)
Ds
D¢ E \—’ j
3|1 ] 16]Vee
D7 Dy
2| Do—
A Data E D: ¢ E4
Data Inputs
Select { B IE—D, Ds—Es b
(Binary) { C ata

Inputs

ofe—ip DG’—EG

Outputs
wlel—qw at—1]a
1o P ==
GNDE L—BC
B Recommended operating conditions
Parameter B 5 Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 A
I —400 A
Output current o H
Tot 8 mA
Operating temperature range Topr —20 25 75 c
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B DC characteristics (Ta=—20~+75T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
\Y% 2.0
Input voltage H v
Vi 0.8 \Y%
Vec=4.75V, V=2V
Vou | Vi=0.8V.  Iow=—4004A 2.7 | 3.4 v
Output voltage Voux Vec=4.75V ToL=4mA 0.25 0.4 | V
=2
Voz | Vii=0.8V ToL=8mA 0.35] 0.5 | V
VCC =5 . 2 5 A%
R Vi=2.7V 20 | mA
Vcc =5.25V —_
Input current I Vi=0.4V 0.4 mA
Vec=5.25V
L V=7V 0.1 mA
Qutput short circuit current** los Vec=5.25V, Vo=0V —15 —100 | mA
Input clamp voltage Vik X‘: i‘; ;:X -1.5| V
Supply current*** Iec Icc=5.25V 6 10 mA
* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*#% Measured with all outputs open and 4.5V applied to all inputs.
B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
teLu A,B,C v 27 43 ns
tpm_ (4 leVelS) 18 30 ns
teLn A,B,C 14 23 ns

td ’ W
touL (3 levels) 20 32 | ns
t 26 42
Py Enable Y i
. . teuL CL=15pF 20 32 ns
Propagation delay time
teLu RL=2kQ 15 24 ns
Enable W
teu 18 30 ns
teiu D v 20 32 ns
teu 16 26 ns
t
PLH D W 13 21 ns
tpuL 12 20 ns
3% Switching parameter measurement information
1. Measurement circuit 2. Waveforms
45V tr t
. s P 90% 90 %\ 3V
Falato oy - 1 mput L% 1.3V 1.3V \bﬂ%__ o
Zout=500 ] sonl < — g: teLn tpuL
1 g D N Vou
Q D, In-phase output 13V 1.3V
‘??S B W| Same load circuit as abovej tpHL tpLu Vou
& S Reverse-phase v
o
l output 1.3V =~
Vi
Notes Notes ot

1. Cyr includes probe and tool floating capacitance.
2. Diodes are all MA161 or equivalent.

1. Input waveform: t; £ 15ns, t¢ £ 6ns, PRR = IMHz,
duty cycle = 50%.

—182—



LS TTL DN74LS Series

DN74LS151

l Truth tables

Inputs

Outputs

Select

B

Enable
S

| =

S

~

w

PN

o

o

j=ofi ==} B ol Booll Nl Runll Hunll Rl '@ @]

jaofi Beol Nl Hanll feoff Be=H N ol Renll I

j=>i Nenll ool Nenl ==l Henll N>R Nenll Gl B° 4

[nll Henll Henll N onll H ol onll Henll Hanll e

ol Ol oi| ot 2l oIl i ol

3

Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.

3. X: Either HIGH or LOW; doesn’t matter.
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DN74LS$153

Dual 4-line to 1-line Data Selectors / Multiplexers

M Description P2
DN74L8153 contains two 4-line to 1dine data selector/
multiplexer circuits.

B Features

e Independent enable input for each circuit

® Common selection input for both circuits

® [ow output impedance

® Wide operating temperature range (Ta = —20 to +75°C)

16-pin plastic DIL package

P-5
M Logic diagram
Enable  1G o—<>
1Co
. 16 : | Iy 16-pin Panaflat package (SO-16D)
ata 1
1C, | Output
1Ceo = | Pin configuration (top view)
3
B o—DmL0—< \—/
Select \ A c t Enable IGE EVCC
2Co p Select BE EZC Enable
5 , 2, | b 1C3E ESelect A
ata 2Y
2C, f Output Data 16,4 2cd-15]eCs
2¢ - Inputs | ]
Enable 2Go—> | 165] 2oqizpc: Data
” ud nput.
IC"E s 2c, ‘EZC‘ pats
Output IYE 2cor_Ezco
onp 2] [ 2v}oler oupue
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 '
Output current Loy —400 KA
Iow 8 mA
Operating temperature range Topr —20 25 75 c
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B DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
1 ¢ It vIH 2.0 \Y
nput voltage
P 8 Vi 0.8 | Vv
Vcc=4.75V, V|H=2V
Vo | Vi =0.8V,  log——4004A 2.7 | 3.4 v
Output voltage Vous Vec=4.75V Ioo=4mA 0.25| 0.4 | V
Vo2 V::;O.SV Ioo=8mA 0.35 | 0.5 \Y
Vcc=525V
I Vi=2.7V 20 1 mA
Input current I xlci_; 54‘\2/5\/ —0.4| mA
Vcc=5. 25V
I] V1=7v O. 1 mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 —100| mA
V(;c—_— 4,75V —
Input clamp voltage Vik L= —18mA 1.5 V
Supply current*** Iec Icc=5.25V 6.2 10 mA
* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**%* Measured with all outputs open and all inputs grounded.
B Switching characteristics (Vcc=5V, Ta=25C)
Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit —
t 10 15 —
FLa Data Y i
touL 17 26 ns —
. teLy CL=15pF 19 29 ns
Propagation delay time Select Y
pag: y tim tor elec R, —2k0 25 % ”
t 16 24
L Enable Y =
teuL 21 32 ns

% Switching parameter measurement information

1. Measurement circuit (1/2)

Ve
45V
Input 4 )
= a6 Output R
2 A
Pulse generator g L _IB
Zout=500 50| & Y
Q) o G C
J,, = L la L
s He T
& Cs
S -

Notes
1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161.
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2. Table of measurement conditions
Parameter Inputs Outputs
B A Co C, C, C; G Y
GND GND IN X X X GND ouT
GND 4.5V X IN X X GND ouT
4.5V GND X X IN X GND ouT
t 4.5V 4.5V X X X IN GND ouT
PLH
GND 4.5V
t GND IN X GND
PHL 4.5V GND X out
GND 4.5V
IN GND X X GND ouT
4.5V GND
GND GND 4.5V X X X IN ouT
Note 1. X: Either HIGH or LOW; doesn’t matter.
3.Waveforms
tr —-I tf
Input 10% L10% ov
VOH
1.3V 1.3V
In-phase Output =m——————teed tPHL VoL
PH tPLH
Reverse-phase output. ‘ Vou
1.3V 1.3V
VoL
Notes
1. Input waveform: tr=15ns, t;<6ns, PRR=1MHz, duty cycle 50%
B Truth tables
Input:
nputs Outputs
Select Data Enable Y
B A Co Ci C: Cs G
X X X X X H L
L L L X X X L L
L L H X X X L H
L H X L X X L L
L H X H X X L H
H L X X L X L L
H L X X H X L H
H H X X X L L L
H H X X X H L H

Notes 1. H: HIGH voltage level.
2. L: LOW voltage level.
3. X: Either HIGH or LOW; doesn’t matter.
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DN74LS155

Dual 2-line to 4-line Decoders / Demultiplexers

M Description P2
DN74LS155 contains two 2-bit binary to quarternary
decoder/demultiplexer circuits,

W Features

® Low output impedance

® Enable inputs

® Capability for composition of 8-bit output decoder/
demultiplexer without connection of external gate

Wide operating temperature range (Ta = —20 to +75°C) 16-pin plastic DIL package
P-5

M Logic diagram m

Enable 1G
Data 1C

._:D)_o v 16-pin Panaflat package (SO-16D)
|

Select B

Pin configuration (top view)

Outputs S
Select A&——DO—LD——- D 2% Data ICE 16|V

:Do——o 2 Enable IGE anu 2

Select

3 14{Enable 2G
D_o 2Y3 Input B o j

Select
IYQE 1Ys 13 Input A

w,E‘ 1y, 2vp—{12)oy,
w,E 1Y, BHite 2, Ezyz

Data 2C
Enable 2G

Outputs

Outputs
W[ 7}-qv, 2vib—10Jay,
onp[ 8] 2Yip— 5]2v,
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 A%
I —400 HA
Output current o
Tot 8 mA
Operating temperature range Topr —20 25 75 c
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DN74LS155

B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input volt Vi 2.0 \Y
voltage
npu g Vi 0.8 \'
Vcc=4.75v, V]H=2V
Vo | vi=0.8V, Iou=—4004A 2.7 | 3.4 M
Output voltage Vo1 xccf §v75V Ioo=4mA 0.25 | 0.4 \Y%
Vorz V::=0.8V Io,=8mA 0.35| 0.5 \Y%
| vy 20 |
Input current I x,ci? 54' \2,5 v —0.4| mA
I vegv ey 0.1 | mA
Output short circuit current** Tos Vee=5.25V, Vo=0V —15 —100 | mA
Input clamp voltage Vik XC__C_i‘ll 87n151 —-1.5| V
Supply current*** Icc Icc=5.25V 6.1 10 mA

* When constant at Ve =5V, Ta=25°C,

** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Measured with all outputs open, 4.5V applied to A, B, and 1C inputs, and 2C, 1G, and 2G inputs grounded.

B Switching characteristics(Voc=5V, Ta=25C)

Parameter Sym Inputs Outputs |Delay level|Test conditions| Min | Typ | Max | Unit
teLu A,B,2C y 2 10 15 ns
tpuL 1G or 2G 19 30 ns

i t CL=15pF 17 26
Propag:‘mon PLH AorB v 3 L ns
delay time tpuL R.=2kQ 19 30 ns

t 18 27
PLA 1C Y 3 =
tpuL 18 27 ns
% Switching parameter measurement information
1. Measurement circuit
Ve
0
_______ h
45V , |
i 1Y, !
—d1G :
—1C |
B ]

Same load circuit as above

Pulse generator

Same load circuit as above
q26 Same load circuit as above

Refer to truth tables.

L
[S
S

Same load circuit as above |
same load circuit as above

Zout =509 fon
7 J \ /

Notes

Same load circuit as above
Same load circuit as above|

1. Cy includes probe and tool floating capacitance. 2. Diodes are all MA161 or equivalent.
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2. Waveforms

tr t
90% 0% N 3V
o 1.3V 1.3V
Input 0%/ Mo
triy tpuL
I / \ VOH
In-phase output 13V \I.EV_ Vi
‘tPHL tpLn oL
Reverse-phase output Vou
13V 13V
VoL
Notes
1. Input waveform: t, < 15ns, t; < 6ns, PRR = IMHz,
duty cycle = 50%.
B Truth tables
O2-line to 4-line Decoder/1-line to 4-line Demultiplexer O3-line to 8-line Decoder/1-line to 8-line Demultiplexer
Inputs Outputs Inputs Outputs
Select Enable | Dat Enable
elec nable ata 1Y, 1Y, 1Y, 1Y, Select Data 0]1 2/3|4|5(6]7
B A 1G 1C
C|B|A G 12Yo!2Y:|2Y,|12Y;3 (1Yo (1Y |1Y2(1Ys
X X H X H H H H
X|X|X| H |H|H|H/H|H|H|H|H
L L L H L H H H
L|L|L L L|{H|H|H|H|H|H|H
L H L H H L H H
L{L{H| L |H|L|H/H|H{H|H|H
H L L H H H L H
L{H|L L H{HILIH{H|{H|H|H
H H L H H H H L
L{iH|H L H H{H|L|{H|H|{H|H
X X X L H H H H
H|{L|L| L |H/H|H/H|L|H|H|H
H{L|{H| L |H{H/ H/HH|L|H|H
H{H|L L H{H|(H/H|H|H|L|H
Inputs Outputs H{H/H| L |H{H/H/HH/H{H|L
Select Enable | Data Notes
B A 2G | 2C 2Y, | 2Yy | 2Y2 | 2Ys ; E: Sé(i;—lv?ltagellevil.
. L: voltage level.
a X H a H H H H 3. X: Either HIGH or LOW; doesn’t matter.
L L L L L H H H 4. C: Interconnected 1C and 2C inputs.
L H L L H L H H 5. G: Interconnected 1G and 2G inputs.
H L L L H H L H
H H L L H H H L
X X X H H H H H
Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.
3. X: Either HIGH or LOW; doesn’t matter.
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DN74LS$156

Dual 2-line to 4-line Decoders / Demultiplexers (with Open Colector Outputs)

B Description P-2

DN74LS156 contains two 2-bit binary to quarternary
decoder/demultiplexer circuits with open collector outputs.

I Features

® “Wired”” AND capability

o Enable inputs

® Capability for composition of 8-bit output decoder/
demultiplexer without connection of external gate

Wide operating temperature range (Ta = —20 to +75°C) P-5

B Logic diagram mh

16-pin Panaflat package (SO-16D)

16-pin plastic DIL package

Enable 1G —{Dp—o1v
Data 1C = 1IN
»—D°—° Pin configuration (top view)
Select BO—DO—L.D 1%
H o1y,
Outputs Data 1¢[1 16]Vee
Select A - 2o
elec L 2y, Enable 1G[ 2 [15]Data 2c
P 5 oo e [enae
Enable 2G { 2Y = 5 ﬁ.;l:f'A
Outputs IYZE y EZY&
utpul
6] [11]2v,
Outputs
v 7] 10]2v;
cnf3] 92y,
[l Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 V'
HIGH level output voltage Vou 5.5 \
LOW level output voltage To. 8 mA
Operating temperature range Topr —20 25 75 T
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B DC characteristics (Ta=—20~+75TC)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input voltage X:: 2.0 03 X
e Wol, Fomem s o5 |V
W | WS 0 |
Input current I 2/];:0:?54%5‘/ —0.4| mA
L vy ey 0.1 | mA
Output current Ton xf::gv’{s \l,’m 103 3‘5/ 5V 100 HA
Input clamp voltage Vik XC=C_:“14 87:1 —1.5 \Y%
Supply current** Tce Vec=5.25V 6.1 10 mA

*When constant at V=5V, Ta=25°C.
** Measured with all outputs open, 4.5 V applied to A, B, and 1C inputs, and 2C, 1G, and 2G inputs grounded.

@ Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs |#— FOLAWN|Test conditions] Min | Typ | Max | Unit
teeu  |AB,2C,1G or 2G Y 2 25 40 ns
teu.  |A,B,2C,1G or 2G Y 2 34 51 ns ——
Propagation teLu AorB Y 3 CL=15pF 31 46 ns ——
delay time tpu Aor B Y 3 RL=2kQ 34 51 ns ——
teLu 1C Y 3 32 48 ns -
teuL 1C Y 3 32 48 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
tr ;
V‘rc l'—"
! /90 % 90 %\ 3V
109 LA13V 1.3V 9
| a 10%
8’ 1Y Input e OV
= 16 1Y o tpiy touL
= 1 1%— FRL Vou
5 B 1%—o In-phase output 1.3V 1.3V-
Zout=500 3; A 2Y) ° =c, o Qutput - . L VoL
= —r ; Reverse-phase  fes f21E
‘s —~ output Vou
o/ A 1.3V Lav
VOL
Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t. < 15ns, t; < 6ns, PRR = 1MHz,

duty cycle = 50%.
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B Truth tables

1. 2-line to 4-line Decoder /1-lin to 4-line Demultiplexer

Inputs Outputs Inputs Outputs
Select Enable | Data Select Enable | Data
B A 1G 1C 1Y, | 1Y, | 1Y, | 1Y; B A 2G 2C 2Y, | 2Y; | 2Y; | 2Y;
X X H X H H H H X X H X H H H H
L L L H L H H H L L L L L H H H
L H L H H L H H L H L L H L H H
H L L H H H L H H L L L H H L H
H H L H H H H L H H L L H H H L
X X X L H H H H X X X H H H H H
2. 3-line to 8-line Decoder /1-line to 8-line Demultiplexer
Inputs Outputs
Select Enable or Data (0) (1) (2) (3) (4) (5) (6) (7)
c* B A G*2 2Y, 2Y: 2Y, 2Y; 1Y, 1Y, 1Y, 1Y;
X X X H H H H H H H H H
L L L L L H H H H H H H
L L H L H L H H H H H H
L H L L H H L H H H H H
L H H L H H H L H H H H
H L L L H H H H L H H H
H L H L H H H H H L H H
H H L L H H H H H H L H
H H H L H H H H H H H L
Notes

1. H: HIGH voltage level.

2. L: LOW voltage level.

3. X: Either HIGH or LOW; doesn’t matter.
*1 C: Interconnected 1C and 2C inputs.
*2 G: Interconnected 1G and 2G inputs.
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DN74LS157

Quad 2-line to 1-line Data Selectors / Multiplexers

Ml Description p-2
DN74LS157 contains four 2line to 1-ine data selector/
multiplexer circuits.
B Features
e Common enable input for all four circuits
e Common select input for all four circuits
® Low output impedance
® Wide operating temperature range (Ta = —20 to +75°C)
16-pin plastic DIL package
P-5
B Truth tables
Inputs Outputs m
Enable Select A B Y
H X X X L
L L L X L 16-pin Panaflat package (SO-16D)
L L H X H
L H X L L Pin configuration (top view)
L H X H H
Notes
1. H: HIGH voltage level. e
Select| 1 — 16 Vee
2. L: LOW voltage level. “E ) j
3. X: Either HIGH or LOW, doesn’t matter. - 1A[2 }—f1a co—T__r,]E,,able
nputs
B} a—{ujea
Inputs
Output IYE——IY 45»——§]4B
2a[5 A aY—iz]4y  Output
Inputs
23@—423 sa—iT]aa -
Output oy [7 1—1ov y 5B [10)sB
oND[E] E_]sv Output
Il Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \%
—400 A
Output current ou A
oL 8 mA
Operating temperature range Topr —20 25 75 c
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B DC characteristics (Ta=—20~475C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input voltage Vi 2.0 v
Vi 0.8 v
Vcc=4.75V, IOH=_400’4¢A
Vou | V=2V, ' Vp=0.8V 2.7 | 3.4 M
Output voltage Vec=4.75V [or=4mA 0.25 [ 0.4 v
VoL V=2V
ViL=0.8V Ior=8mA 0.35 | 0.5 \Y%
S, G I Vcc=5.25V 40 ;lA
A. B H Vi=2.7V 20 | wA
Input current S, G I Vee=5.25V —0.8| mA
P A, B 'L V;=0.4V —0.4| mA
5, G I Vee=5.25V 0.2 | mA
A, B : V=7V 0.1 | mA
Output short circuit current** Ios 3‘:‘3_:05‘/'2 5V —15 —100 | mA
o=
Input clamp voltage Vi }I/c=c iigfx —1.5| V
Supply current*** Iec Vec=5.25V 9.7 16 mA

* When constant at Vee = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Measured with all outputs open and 4.5V applied to all inputs.

M Switching characteristics (Vcc=5V, Ta=25%)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
t 9 14
FLA Data Y =
teur 9 14 ns
tPLH CL= 1 5pF 13 20 ns
P tion delay ti Enable Y
Topagation delay time tonL " RL=2k0 14 | 21 | ns
t 15 23
P Select Y i
tpuL 18 27 ns

% Switching parareter measurement information

1. Measurement circuit 2. Waveforms
tr t
e
45V Ot 90% 90% 3V
r il bt - 1.3V 1.3V
¢ ‘f | 3R : Input 10% N{10% oy
= 14—+
Input :’é iﬁ Out| =C, ! tpLy tpuL
Pulse = 28 o'l ;L_: Vo
generator 5 B === \
Zout =500 = i 2Y ‘I'|Same load circuit as aboveJ In-phase - 1.3V & v
o output oL
;Jr 5 - G 3y Same load circuit as above P tpaL tpLy
& S
& 4y Same load circuit as above | Reverse-phase Lav Vou
- 1.3V
o output VoL

Notes Notes
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t; £ 15ns, t¢ £ 6ns, PRR = 1MHz,
2. Diodes are all MA161 or equivalent, duty cycle = 50%.
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DN?74L5157

B Logic diagram

1A

1B

2A

2B

Data

Input
nputs 3A

3Y

3B

4A

90??00?0

4B

4Y

Enable G O g

Select S G[

Outputs

—10K_



LS TTL DN74LS Series

DN74LS158

DN74LS158

Quad 2-line to 1-line Data Selectors / Multiplexers

M Description
DN74LS158 contains four 2-line to 1.line data selecior/
multiplexer circuits.

B Features

® Inverted output

Common enable input for all four circuits

Common select input for all four circuits

Low output impedance

Wide operating temperature range (Ta = —20 to +75°C)

H Truth tables

P-2

16-pin plastic DIL package

P-5

e

Inputs Outputs
Enable Select A B Y
X
H X al H 16-pin Panaflat package (SO-16D)
L L L X H
L L H X L
L H X L P Pin configuration (top view)
L H X H L
N\
Notes Select[1] 16| vee
1. H: HIGH voltage level.
2. L: LOW voltage level. Tnputs 1a{2 Gp—15] Enable
3. X: Either HIGH or LOW; doesn’t matter, 18[3 B 4A Talaa
Inputs
Output IYE 1Y 4B ——‘1:3]43 p
2[5 —ea 4YL—E4Y Output
Inputs
Be|—p8  3a—ujea -
Output 2yE ESB 4
6ND[E] [5]sv Outpue
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \'
I —400 A
Output current o 0 A
Tow 8 mA
Operating temperature range Topr —20 25 75 T
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B DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Vin 2.0 \Y%
Input voltage
Vi, 0.8 \'
Vcc=4.75V, IoH=—400[lA
VOH V,H=2V. V.L=0.8V 2.7 3.4 v
Output voltage Vec=4.75V Ior=4mA 0.25 | 0.4 \'
Vor V=2V
Vi,=0.8V, Io,=8mA 0.35 | 0.5 \%
S, G I Vcc=5.25V 40 /‘A
A B ™ V,=2.7V 20 | uA
Inout current S, G I Vee=5.25V —0.8| mA
niput curt A, B L Vi=0.4V —0.4| mA
S, G I Vec=5.25V 0.2 mA
A, B ' Vi=7V 0.1 | mA
. . Vec=5.25V _ -
Output short circuit current Ios Vo= 0V 15 100} mA
Vcc =4.75V -_—
Input clamp voltage Vik L= —18mA 1.5 V
Supply current*** Icc Vec=5.25V 4.8 8 mA

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*#% Measured with all outputs open and 4.5V applied to all inputs.

B Switching characteristics (Vcc=5V, Ta=257T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
t 7 12 ns
= Data Y
touL 7 15 ns
t CpL=15pF 11 17
Propagation delay time FLA Enable Y - P i
tpHL RL=2kQ 12 24 ns
teLy 13 20 ns
Select Y
tont eee 16 | 24 | ns

¥ Switching parameter measurement information

1. Measurement circuit

45V

T__._ A

—11B
—12A
—{2B
—13A

Input
Pulse generator T

——=14B

Zout=50Q 500

-

2Y| | Same load circuit as above |

Qutgb
3Y Same load circuit as above
—S Ou

4Y] —1 Same load circuit as above
‘ Notes

1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161.

Refer to truth tables.

7
~
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2. Waveforms

te t
/r90% 90% 3V
10% 1.3V 1.3V \ 10% ov
Input
tein tpHL
\ Vou
13V 1.3V
In-phase output — VoL
tpaL tpLu
Reverse-phase output —-%\ Vou
1.3V 1.3V
Vor
Notes
1. Input waveform: t, < 15ns, t¢ < 6ns, PRR = 1MHz,
duty cycle = 50%.
B Logic diagram
1A O
1Y
1B 0—
2A O
2Y
2B o-
i)atat 3A O— f Outputs
nputs 3y
3B 0— ]
4A © —
4Y
4B o 1
Enable G
Select S
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DN74LS160A

DN74LS160A

Synchronous Decade Counters

B Description

DN74LS160A is a settable synchronous decade counter with

direct-coupled reset input.

 Features

e Direct-coupled reset input and synchronous set input
e Carry output and enable input for cascade connection
e High-speed counting (fmax = 32MHz typical)

e Wide operating temperature range (Ta = —20 to +75°C)

B Timing definition

tw(CP) , tw(cp)

P-2

16-pin plastic DIL package

P-5

o

Clock 13V f13v Xiav 13V v
- ) - i ov 16-pin Panaflat package {SO-16D)
tsu| th
Load 3V Pin configuration (top view)
1.3V. 1.3V
- h ov
Data h 3V ~
Inputs 1.3V 13V Reset E—__L Evcc
A~D - ov Reset -
tsu th Clock(z——4>CP g:r .;‘y E gla‘:};; Output
Enable 3v
Por T 13V 13v AE:A e
ov
B Q B
Data BE E e Outputs
Inputs o Qe L—EQC
p| 6 ——D Q ——EQD
Enable PE——P T r—EEnable T
eNp[8 t— 9)Load
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \'
Output current Ton —400 KA
To 8 mA
Operating temperature range Topr —20 25 75 T
Clock frequency felock 0 25 MHz
Clock pulse width tw cp 25 ns
Reset pulse width tW (Rese) 20 ns
Data A,B,C,D 20 ns
Set-up time Enable P, T tsu 20 ns
Load 20 ns
Hold time th 0 ns
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B DC characteristics (Ta=—20~+75T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Input voltage Vi 2.0 v
u
i 8 Vi 0.8 | V
Vcc=4.75v, V|H=2V
Vou Vi=0.8V, Iloy=—4004A 2.7 1 3.4 M
Output voltage Vou Vec=4.75V Ioo=4mA 0.25 0.4 v
le =2V
Vorz Vi.=0.8V Ior=8mA 0.35 0.5 v
Data, Enable, P v 5.25V 20 HA
Load, Clock, Enable, T I VCC__Z v 40 | pA
Reset = 20 MA
& | Data, Enable, P Veu5 25V —0.4| mA
5 | Load, Clock, Enable, T Iio ccmo- —0.8| mA
o V[= 0.4V
‘é Reset —0.4 mA
] Data, Enable, P v 5.257 0.1 A
Load, Clock, Enable, T I ce—- 0.2 | mA
V=7V
Reset 0.1 mA
Output short circuit current** Ios ¥CC= =0% .25V —15 —100| mA
‘ Vec=4.75V _
Input clamp voltage Vi L= —18mA 1.5 V
Supply current*** Icen Vec=5.25V 18 31 mA
Ic(;[_ Vcc=5 .25V 19 32 mA

* When constant at V¢ = 5V, Ta = 25°C.,
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

*#* | oy is measured first with all outputs open and all inputs at HIGH; next it is measured again under the same

conditions except with the load inputs at LOW.
Iocw is measured first with all outputs open and all inputs at LOW; next it is measured again under the same
condition except with the clock inputs at LOW.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency| fmax [ Clock Qa~Qp 25 32 MHz

tpLu Clock Ripple 20 35 ns

teuL Carry 18 35 ns

teLw | Clock Qu~Q 13 24 ns

toe | (Load="H") | “*7 =P | ¢, =15pF 18 | 27 | ns

Propagation delay time teLu Clock Qu~Q R.=2kQ 13 24 ns

tpu | (Load="L") ATTSD 18 27 ns

t i 9

PLH Enable T Ripple 16 ns

tpHL Carry 9 25 ns

teu. | Reset Qa~Qp 20 28 ns
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DN74LS160A

% Switching parameter measurement information

1. Measurement circuit
45V

In
put

Pulse
generator
Zout=500 }&

Pulse

Input;

generator
Zout=50Q

i
o

Refer to table of
measurement conditions.

11

Vee Qa
o 9

2. Table of measurement conditions

%71 Same load circuit as above
Capry

Same load circuit as above

Notes 1. Cy, includes probe and tool floating capacitance.

2. Diodes are all MA161.

Para- | pputs/Outputs Enable — Data T Ripple
meter Reset | Load 5 T Clock A B C o Qa | Qs | Q¢ | Qv Cal:'?”y
frmax 4.5V|4.5V|4.5V|4.5V] IN |GND|GND|GND|GND|OUT | OUT | OUT | OUT | OUT
cp»g;*;‘;‘ye 4.5V|4.5V|4.5V]|4.5V| IN |GND |GND|GND |GND ouT
g = 45V|4.5V|4.5V|4.5V] IN |GND |GND|GND|GND|OUT |OUT | OUT | OUT
oofcP=q  [45V|GND|GND|GND| IN [IN* [IN* [ IN* | IN* [oUT [OUT [OUT [ oUT
Enable T—(.PP'¢|4.5V | GND [4.5V| IN |IN** 4.5V |GND |GND |4.5V ouT
Reset—Q IN |GND|GND|GND|IN** [4.5V|4.5V[4.5V|4.5V|OUT | OUT | OUT | OUT

* Set to this state in accordance with measured output so that none of the various outputs, Q4, Qp, Qc, and Qp,
exceeds HIGH, LOW, LOW, and HIGH, respectively.
** Applied for initialization.

3.Waveforms

Waveforms-1 fmax, tpru, tpuL (Clock — Q, Ripple Carry)

tr _t_f
ok, (0% 3v
Clock 13Vl 13V 13V 13V
ho% M —— ov
teru w'C‘B tPHL
d at \Y/
attner) taa) o
Qa 13V
tpHL | (measured at |tpLy (measured at toey )VOL
tnea) V.
ol
QB 13V 13V
Outputs tpHL | (measured at {tpL (measured'at tneq )vm‘
toes) Vou
Qc 13V 13v
e VoL
teuy |(measured at Jtpry (measured at tn.g)
tas10) Vou
Q Lav ng
Vo
tpLy | (measuredat |tpy (measured at tnyy0) L
tnio) 1 Vou
Ripple
Carry 13V 13V
n VoL

W

Notes

1. Input waveform: t, £ 15ns,t; £ Sns, PRR = 1MHz,
duty cycle = 50%.

2. When measuring f,,y, tr and t¢ £ 2.5ns.

3. t, is the bit time when all outputs are LOW.
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DN74LS160A

Waveforms-2 tpLu, tpuL(Clock —= Q)

tr t

Waveforms-3 tpLu, tpHL (Enable T—Ripple Carry)

bt
™% [90% 3V tr i
Clock o 10%1!”‘] \ *[1.3\' \ J— +—
5 & 1\ Enable T L % S0R| 3V
Data Inputs — 90% 3V —10% 10%Pe ov
° tPLH t
A,B,C, or D 0% 0% Z oV ._ PHL Vo
teLu | | tPHL Ripple
Outputs \ Vou Carry 13V I‘SAK Vo
Qa,Qs, Qc or Qp 1.3V 13V ‘
v,
Notes Notes

1. Input waveform: t, £ 15ns, t¢ < 6ns.
2. Clock input: PRR = 1MHz, duty cycle = 50%.
3. Data input: PRR = 500kHz, duty cycle = 50%.

Waveforms-4 tpuL (Reset — Q)

b
Reset o 3V
ov
Qa, Qo 45 LW/ Reset) 2 20ns Vou
3V —
Outputs t:’HL VoL
QB, Qc —f o Vou
13V _
VoL
tPHL
M Timing chart
Reset
Lot
v
A T3 C-_-—_—-—-—-—Z-ZZ<~-Z
Data BJ;’ t----ZZZ-ZZZZ:zC
Inputs CJ: CcC----zZzZz=-ZzZZ:Z
cl E —_—— - ZZZ -2
OC
_"l_ﬂ._li uruonuunununune
Enable P —i—‘é—éj —
Enable T et | S
(Vs o oy WY e B o Y
-y -
p A I
Outputs Qs - ::
QC -l

Q Z 35—
Ripple Carry i T(-()Ll

Output 1
Reset IReset Set
(Load)

Inhibit

1. Input waveform: t, <15ns, t; 6ns, PRR=1MHz

Notes
1. Input waveform: t; <15ns, t; <6ns

[l Logic diagram

Clock o—Do- f
Reset o—do- ﬁ)‘;}——-
Load o—goo _l__D_r .
P o—
Enable {T el i
Ao J
K Qs
a CP g
B o—-/T1
[ } Outputs
Data 2 -0 q 0 Q¢
Inputs u MY G
c oD ]
¥
Do+ I ] .
> Ripple
1)— —0 Carry
Output
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DN74LS161A

DN74LS161A

Synchronous 4-bit Binary Counters

W Description

DN74LS161A is a settable synchronous 4-bit binary (hexa-
decimal) counter with direct-coupled reset input.

B Features
® Direct coupled reset input and synchronous

® Carry output and enable input for cascade connection

set input

® High-speed counting (f;, ,x = 32MHz typical)

® Wide operating temperature range (Ta = —20 to +75°C)

B Timing definition

P-2

16-pin plastic DIL package

P-5

Reset —L_J
Load w
A
Data B
Inputs c 16-pin Panaflat package (SO-16D)
D Pin configuration (top view)
Clock __| ipigipipipigigipin
Enable P | ReselE—————a 16 Vee
Reset
Enable T L cmtE—— cp Rin 15 E;‘;‘;‘; Output
-- arry|
Qa_ ) R AE—"A Qa _'EQA
Q] il | | - -
OutPuts QB___‘ Data BE B % EQB Outputs
C _ o ; Inputs CE—-C Qe }-—EQC
[T
c - l__ DE ——D Qo p— E Qo
arry
2 1314 15 0 1 2 Enable P[ 7 }—{P T +—10]En
R Count Inhibit e E —l‘?'di j able T
eset ( l?oeatd) GNDE B Load
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vec 4.75 5.00 5.25 \'
Tou —400 MA
Output current
P ToL 8 mA
Operating temperature range Topr —20 25 75 ¢
Clock frequency felock 0 25 MHz
Clock pulse width tw cp) 25 ns
Reset pulse width tw (Reset) 20 ns
Data A,B,C,D 20 ns
Set-up time Enable P, T tsu 20 ns
‘ Load 20 ns
Hold time th 0 ns
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B DC characteristics (Ta=—20~475T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
\Y 2.0 \Y%
Input voltage H
Vi 0.8 A%
Vc(;=4.75V, V[H=2V
Vo | v =0.8V, Iou=—400uA 2.7 ] 3.4 M
Output voltage Vor. Vec=4.75V lIor=4mA 0.25 | 0.4 \Y
V|H= 2V
Vorz Vi.=0.8V Ioo=8mA 0.35| 0.5 \Y
Data, Enable, P v 5 25V 20 HA
Load, Clock, Enable, T Iy Ve 7y 40 | A
. | Reset e 20 HA
§ | Data, Enable, P Ve 25Y —0.4| mA
8 | Load, Clock, Enable, T In. VCC__O v —0.8| mA
é Reset e —0.4| mA
"~ | Data, Enable, P v 5 25V 0.1 mA
Load, Clock, Enable, T I Vie7y 0.2 | mA
Reset " 0.1 mA
Output short circuit current** Ios ¥,°C==0 %’2 5V —15 —100| mA
Vcc =4.75V —_—
Input clamp voltage Vik L=—18mA 1.5| V
Iccu Vcc=5.25V 18 31 mA
t***
Supply curren lect. | Voo=5.25V 19 | 32 | mA

* When constant at Vo = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

*** Jocn is measured first with all outputs open and all inputs at HIGH; next it is measured again under the same
conditions except with the load inputs at LOW.

Iccy is measured first with all outputs open and all inputs at LOW; next it is measured again under the same
condition except with the clock inputs at LOW.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency| fmax | Clock Qs~Qp 25 32 MH:z
tp i 20 35 ns
PLH Clock Ripple .
tonr. Carry 18 35 ns
ten | Clock Q~Q 13 24 ns
tow, | (Load="H") | "7 7| ¢, =15pF 18 | 27 | ns
Propagation delay time tein Clock R, =2kQ 13 24 ns
_arm | Qa~Qp
teur, (Load="L") 18 27 ns
t i 9 16 ns
P Epable T | RiPPle
teuL Carry 9 25 ns
tpuL Reset Qa~Qp 20 28 ns
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% Switching parameter measurement information

1. Measurement circuit Yﬁc F
45v. T E===3} e == =
r 3 -=-
T / \.___1h | SRL :
Load 1
% h;‘ A ] _L“ |
Input o .g I ;’-_CL |
Pulse T °5 A Q ]
generator 28 B |1y ————=""="=
Zout =500 500 S 3 g Qs Qc Same load circuit as above]
o -
fuid In | s g Q| —2@{ Same load circuit as above |
Pulse °
generator G g P Qo Same load circuit as above ]
Zout =500 500 ~ a T Ripple —
1']7 E __st_ct Carry Ripple Same load circuit as above I
| § ) ’L_ Carry

1. Cy includes probe and tool floating capacitance.
2. Diodes are all MA161.

2. Table of measurement conditions

P Inputs Outputs
ara-
meter | Inputs/Outputs Enable Data ) Ripple
Reset | Load o T Clock A B C D Qi | Qu| Qc | Qo Carry
fmax 4.5V]4.5V]4.5V[4.5V] IN |GND[GND|GND|GND|OUT | OUT |OUT | OUT |OUT
CP—%;‘;':"; 4.5V|4.5V|4.5V|4.5V| IN |GND|GND|GND |GND ouT
o |cP=Q 4.5V|4.5V|4.5V[4.5V]| IN |GND|GND|GND]|GND |OUT|OUT|OUT ] OUT
t""“ CP—Q 4.5V|GND|GND|GND| IN [ IN* [ IN* [ IN* [ IN* [OUT | OUT |OUT | OUT
PHL. N N
Enable T~0 PPl |4 5V | GND [4.5V| IN | IN* [4.5V|GND|GND 4.5V ouT
Reset—Q IN |GND|GND|GND| IN* [4.5V]|4.5V[4.5V]4.5V]oUT | oUT |OoUT | OUT
* Applied for initialization.
B Timing chart
. twep twer)
3V
Clock 1.3V 1.3V 1.3V 1.3V
/) ov
tsu th
3V
Load ><3v 1.3V
ov
tsu th
3V
Data
A~D tsu th
Enable 3V
Por T 1.3V 1.3V
ov
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Waveforms-1 fmax, tpru, tpur(Clock — Q, Ripple Carry) Waveforms-2 tpry. tpup (Clock = Q)

t 3V Clock
Clock 109113V : __/137\_4,_; 1.3V o
2 Data Inputs
(measured at th4; ) PHL‘( at Vou Data Lnpucs
Qa 1.3V I )
(measured at [tp) 4 (measured at tns; ) VoL Outputs
R ) Vo Qa.Q8,Qc or Qp 13V |
oL
Qs WV, - L(av o Vot Note 1. Clock input: f=1MHz, duty cycle=50%
PLH (measured at t,q - t = o
Outputs etz dat| Vou Data input: f =500kHz, duty cycle=50%
| Qc 1.3V 'lr:x) sy y
oL
| J?tplip(mem“re‘im"*°)v Waveforms-3 tpiu, teue (Enable T — Ripple Carry
'OH
tht16)
Qp \ ) 13V "¢ Lav ‘ )
" tn+15) a_l"tpl’”“(ﬂ?as’med at ﬁnﬂls) VOL 3V
' OH Enable T B gy
cee L3V j‘uv
Carry —

PLH PHL

VoL on
Rippl v 1.3V
Carry Vo

Output
Notes
1. Input waveform: t, < 15ns, t¢ < Sns, PRR = IMHz, Notes 1. t-=15ns, t;=6ns, PRR=1MHz
duty cycle = 50%.
2. When measuring fi,,y, t, and t; £ 2.5ns.
3. t, is the bit time when all outputs are LOW. Waveforms-4 tpyr (Reset — Q)
te tr
Reset_e 90% l 90% 8V
1.3V 1.3V
10% -I A ov
tW(Reset)
220ns
3"”:’8.-_—‘_‘; Vou
A D 1.3V
VOL
. . I tpuL
B Logic diagram Notes 1. ty=15ns, t; <6ns
Clock o—Do
Reset o—d>o- ° Qa
Load
Enable { %
Ao 1/
u "cg Qs
Q|
B D — T Outputs
Data — Q
Inputs
coHD
\
é ; nLE QD
Q
D o—-:D
Ripple.
Carry
Output
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DN74LS162A

Synchronous Decade Counters

B Description P-2
DN74LS162A is a settable synchronous decade counter with
synchronous reset input.
B Features
o Synchronous reset and set inputs
® Carry output and enable input for cascade connection
e High-speed counting (f,,,x = 32MHz typical)
® Wide operating temperature range (Ta = —20 to +75°C)
16-pin plastic DIL package
P-5
B Timing definition
3v
Clock L3V ov 16-pin Panaflat package (SO-16D)
3v
Reset Pin configuration (top view)
ov
Load 3v ResetE 16| V(?c
ov Clock| 2 1 g‘a‘:":"; Output
Data 3V Al 14| Qs
Inputs 1.3V: 1.3V
A~D ov B[4] 13] Qs
tsu th B\“ults Outputs
Enable . 3V "] 2] ac
1.3 13V
Por T ov ] mEs
Enable PE EEnable T
anp 8] 9] Losd
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \'
I —400 A
Output current o a
ToL 8 mA
Operating temperature range Topr —20 25 75 T
Clock frequency felock 0 25 MH:z
Clock pulse width tw (cp) 25 ns
Reset pulse width tW (Reset) 20 ns
Data A,B,C,D 20 ns
Set-up time Enable P, T tsu 20 ns
Load 20 ns
Hold time th 0 ns
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B DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ* | Max | Unit
Input volt Viu 2.0 A
nput voltage Vi ) -
Vec=4.75V, V=2V
Vou | v '=0.8V, Ion=—4004A 2.7 3.4 v
Output voltage VoLt Vec=4.75V Io,=4mA 025 0.4 | V
V=2V
Vorz ViL=0.8V Io,=8mA 0.35| 0.5 \Y%
Data, Enable, P V. 5.25V 20 HA
Load, Clock, Enable, T Iy cem e 40 | pA
V| =2.7V
= Reset 40 MA
& Data, Enable, P v 5.25V —0.4| mA
8 | Load, Clock, Enable, T I ce—o- —0.8| mA
= Vi=0.4V
S | Reset —0.8| mA
= Data, Enable, P v 525V 0.1 mA
Load, Clock, Enable, T I ch._7 V‘ 0.2 | mA
Reset ! 0.2 mA
Output short circuit current** Tos ¥CE;=() % 25V —15 —100| mA
Input clamp voltage Vix Kcii‘l‘ 8731 —1.5| v
Supply current™** Icch | Voc=5.25V 18 | 31 | mA
Icc]_ Vcc='~5.25V 19 32 mA

* When constant at Vo = 5V, Ta=25°C
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*%* [y is measured first with all outputs open and all inputs at HIGH; next it is measured again under the same
conditions except with the load inputs at LOW.
Iccy is measured first with all outputs open and all inputs at LOW; next it is measured again under the same
condition except with the clock inputs at LOW.

M Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency| fmax | Clock Qa~Qp 25 32 MHz
teLn Ripple 20 35 ns
to | 0 Carry 18 | 35 | ns
teru | Clock Q.i~Q 13 24 ns
tpy, | (Load=“H") ATRD | ¢ =15pF 18 27 ns
Propagation delay time tew | Clock RL=2k0 13 24 ns
tom. | (Load="L") | W~ Q0 18 | 27 | ns
PH | poable T | Ripele S | 16 | ns
teuL Carry 9 25 ns
tpu. | Reset Qa~Qp 20 28 ns
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DN74LS162A

% Switching parameter measurement information

1. Measurement circuit

Vee
Inputq 5V
Pulse . ; pllxlttQ \
generator] g ez .
Zout =50, 50 £ Load T ! RL i
i w‘g >CPQA EJ_ :: ::::n Il
°8 A ' L _'lr \
O A
88— i
Pulse es D asfg Same load circuit as above
generator] &g P 7 Same load circuit as’above
& g—T

Eout=50£]

2. Table of measurement conditions

D
—2—| Same load circuit as above

~—{Same load circuit as above
“JRipple

arry

1. Cy includes probe and tool floating capacitance.

2. Diodes are all MA161.

Inputs Outputs
Il::ler:;r Inputs/Outputs R Load Enable Clock Data Q Q Q Ripple
eset | Loa o T oc A B c D A | QB c ® |Carry
fmax 4.5V (4.5V|4.5V|4.5V| IN [GND|[GND|GND |GND |OUT|OUT|OUT |OUT |OUT
CP—og;’;I;‘ye 4.5V|4.5V[4.5V|4.5V| IN |GND|GND|GND |GND OUT
¢ CP—-Q 4.5V|4.5V|4.5V 4.5V IN |GND|GND |GND|GND |OUT |OUT |OUT |OUT
t"“‘ CP—Q 4.5V|GND|GND|GND| IN [ IN* [ IN* | IN* [ IN* [ouT [oUT [OUT [OUT
PHL N
Enable T—»%;‘:};’ye 4.5V|{GND[4.5V| IN |IN**|4.5V[GND|GND |4.5V ouT
Reset—Q IN [GND|GND|GND|IN**|4.5V|{4.5Vi{4.5V|4.5V|OUT | OUT [OUT | OUT
* Set to this state in accordance with measured output so that none of the various outputs, Qa , Qp, Qc, and Qp,
exceeds HIGH, LOW, LOW, and HIGH, respectively.
** Applied for initialization.
3.Waveforms
Waveforms-1 fmax, tpLu, tpuL (Clock — Q, Ripple Carry) Waveforms-2 tpru, tpuL (Clock — Q)
t
tr f /_\_l 3V te te v
3 1.3V 1.3V
Clock torn el v ov Clock __fio 1o 1av ov
(measured at tgey ) " (measured at
Qs ] 1.3V ) 1.3V \‘—t Vo RatBaénpul[s) ov
PHI.‘( red at PLH easured a " ,D,L or
LV 13V Output 13V
@ tout. N trLn Vor Q‘:.pSBS‘Qc or Qo Vo
(measured at " (measured at tnesq)
Outputs tnss) Vou Not
1.3V 1.3V oies
Qc A— Voo 1. Input waveform: t, < 15ns, tf < 6ns.
L measured at fony " (measured at tavs) Vou 2. Clock input: PRR = 1MHz, duty cycle = 50%.
gy o) J{mv 3. Datainput: PRR = 500kHz, duty cycle = 50%.
Qp | Vo
Lo (measured at iﬁl' (measured at tn.10) Vou
Ripple ]va twve) \;1.3\' . Vo
Carry W .
Notes

1. Input waveform: t. £ 15ns, t¢ £ Sns, PRR = 1MHz,
duty cycle = 50%.

2. When measuring fi,,, t; and t¢ < 2.5ns.
3. t, is the bit time when all outputs are LOW.

T
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Waveforms-3 tpru, tpuL (Enable T—Ripple Carry)

Enable

Ripple
Outputs

Notes

1. Input waveform: t, € 15ns, t¢ < 6ns, PRR = IMHz.

B Timing chart

jipupipipipipipipipghy

Enable P [
Enable T | B
Qa ] g
Q@ 27 -

Outputs 0 22221
o 7o) ]
g a
Output Reset Set i Count Inhibit

(Load)

Waveforms-4

Clock

Reset

Output
Qa~Qp

Notes

10%

10%

truL (Reset = Q)

1. Input waveform: t; < 15ns, tr < 6ns

B Logic diagram

Clock
Reset
Load
Enable { $
A o L/
B o L)
Data
Inputs
c D
D ——1-

Outputs

Ripple

* Carry
Output
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DN74LS163A

DN74LS163A

Synchronous 4 -bit Binary Counters

B Description

DN74LS163A is a settable synchronous 4-bit binary (hexa-

decimal) counter with synchronous reset input.

8 &

Synchronous reset and set inputs

Carry output and enable input for cascade connection
High-speed counting (f, ax = 32 MHz typical)

Wide operating temperature range (Ta = —20 to +75°C)

B Timing definition

twier | twep

16-pin plastic DIL package

-

3V
Clock [1.3v \ z(.sv
—— 0V
v 16-pin Panaflat package (SO-16D)}
Reset
tou | th ov Pin configuration (top view)
e 3V
Load 13V 1.3V —
pmmee— OV
tea|th ResetE Evcc
Data p—me 3V Reset i
Input]s) 1.3V 1.3V CIOCkE CP Ca'r';y Eé:‘:'prl; Output
A~ T i o (N S 0
Enable 3V —{B Qs —
Por T 1.3V 1.3V Data g0 (e Outputs
oV Inputs CE___ c Qc '_'E P
Qc
DE—— D Qo __m Q
Enable P[7|—P T |—{10] Exable T
GNDE _t B Load
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y
Output current low —400 KA
Tow 8 mA
Operating temperature range Topr —20 25 75 (¢
Clock frequency felock 0 25 MHz
Clock pulse width twcp) 25 ns
Reset pulse width LW (Reset) 20 ns
Data A, B,C,D 20 ns
Set-up time Enable P, T tsu 20 ns
Load 20 ns
Hold time th 0 ns
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B DC characteristics (Ta=—20~+75TC)

Parameter Sym Test conditions Min | Typ*| Max | Unit
I ¢ 1t V|H 2.0 \Y%
nput voltage Vo 03 v
Vec=4.75V, Viu=2V
Vou Vi=0.8V, log=—4004A 2.7 ] 3.4 v
Output voltage Vou Vec=4.75V Io,=4mA 0.25 | 0.4 \Y
V|H = 2V
Vo2 Vi.=0.8V Io.=8mA 0.35 0.5 v
Data, Enable, P v 5.25V 20 MA
Load, Clock, Enable, T Iy cem 40 | uA
Vi=2.7V
- Reset 40 MA
§ Data, Enable, P v 5 25V —0.4| mA
3 Load, Clock, Enable, T I, e —0.8| mA
- V[ =0.4 \%
2. | Reset —0.8| mA
5
= Data, Enable, P v 5 95V 0.1 mA
Load, Clock, Enable, T I ce— 0.2 | mA
V| = 7V
Reset 0.2 mA
Output short circuit current** Tos \\;CL;:O%‘ZSV —15 —100 | mA
Vcc =4.75 V —_
Input clamp voltage Vik L= —18mA 1.5 \Y
Iccu V(;c=525v 18 31 mA
S l t***
UpPly curren lect. | Vee=5.25V 19 | 32 | mA

* When constant at Vo = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*%% | oy is measured first with all outputs open and all inputs at HIGH; next it is measured again under the same
conditions except with the load inputs at LOW.
Iocy is measured first with all outputs open and all inputs at LOW; next it is measured again under the same
condition except with the clock inputs at LOW.

M Switching characteristics(Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency| fmax [ Clock Qa~Qp 25 32 MH:z
ty i 20 35
PLH Clock Ripple ns
tour. Carry 18 35 ns
torn Clock 13 24 ns
_arpn | Qa~Qp _
tour (Load="H") Ci.=15pF 18 27 ns
Propagation delay time teru Clock Q:~Q Ry =2kQ 13 24 ns
toni. (Load="L") * ? 18 27 ns
tp i 9 16
LA Enable T Ripple =
tour, Carry 9 25 ns
tonl. Reset Qa~Qp 20 28 ns
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% Switching parameter measurement information

1. Measurement circuit Ve
Input4 5v W
Fale ] ) put Qs
generator| = [ — o 2
Zout=500 350 :g Load ! Ry :
iﬂ '-.‘g PCP Qa i_]_ aMalaligl :
° S—a 1oL 111' :
e = ) P —
Fulse 28 D Qs . Same load circuit as above
generatoﬂ 5 § Qc —2—{Qn Same load circuit as above
o =50 ’f’(? SE T Q —LLSame load circuit as above ]
’L: <+——{Same load circuit as above ]
Ripple
Carry
1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161.
2. Table of measurement conditions
Inputs Outputs
rl;aer:c;r Inputs/OQutputs Enable Data Ripple
Reset | Load P T Clock A B C D Qi | Qs | Qe | O Carry
fmax 4.5V 4.5V |4.5V|4.5V| IN |GND|GND|GND|GND|OUT|OUT |OUT}|OUT |OUT
cpqg;‘;ﬂ‘y" 4.5V |4.5V[4.5V[4.5V| IN |GND|GND |GND |GND ouT
¢ CP—Q 4.5V |(4.5V|4.5V|4.5V| IN |GND|GND|GND|GND|OUT |OUT |OUT |OUT
t""” CP—Q 4.5V|GND|GND|GND| IN [ IN* [ IN* [ IN* | IN* [oUT [ OUT [OUT |OUT
PHI. N
Enable T—‘g;‘;‘;]; 4.5V|GND[4,5V| IN |IN**|4.5V|GND|GND|4.5V ouT
Reset—Q IN [GND|GND|GND|IN** 4.5V 4.5V 4.5V |4,5V|{OUT | OUT |OUT |OUT

* Set to this state in accordance with measured output so that none of the various outputs, Q4 , Qg, Qc, and Qp,
exceeds HIGH, LOW, LOW, and HIGH, respectively.
** Applied for initialization.
3.Waveforms
Waveforms-1 fmax, tpLu, tpuL(Clock— Q, Ripple Carry)  Waveforms-2 tpiu, tpuL(Clock — Q)

3V
3V 1.3V
F\..\.J ov Clock

. tene

Clock

t
(measured at t+1) (measured at

,——L;M) Vou
13V 1.3V
[2)pe— N’ :

PLH

Data Inputs
tpun. t Vor ABCorD ' 1.
(measured at (measured at tyyp)
'q tava) ';l{———vou
L3V 13V Outputs 3V 3V v
Qs to ) t Vor. Qa,Qs, Qcor Qo oL
o (measured at W (measured at tnsq)
Outputs thes) Vou
1.3V 1.3V Notes
Qc A% VoL .
t oo LALH (measured at toeg) 1. Input waveform: t, £ 15ns, t¢ < 6ns.
- Jne; n+ . "
—q((mmu::ef.:t) ‘J[———s— Vou 2. Clock input: PRR = 1MHz, duty cycle = 50%.
Q GANINY 18V Vo 3. Datainput: PRR =500kHz, duty cycle = 50%.
oL (measured at o (measured at tp+y6) Vou
ta+1s) \
Ripple 1.3V 13V VoL
Carry "

Notes 1. Input waveform: t. < 15ns, tr £ Sns, PRR = 1MHz,
duty cycle = 50%.
2. When measuring fi,,x, tr and tg < 2.5ns.
3. tp is the bit time when all outputs are LOW.

—-213-



LS TTL DN74LS Series DN74LS163A

Waveforms-3 tpLH, tpHL (Enable T—Ripple Carry) Waveforms-4 tpur (Reset = Q)

Clock
Enable T
Reset
Ripple
Output ' Output
Qa~Qp
Notes Notes
1. Input waveform: tr <15ns, t; <6ns, PRR=1MHz 1. Input waveform: t.<15ns, t; <6ns

B Timing chart B Logic diagram

Clock ©
Reset o——1 °Qa
Load
Enable { $ -]
A —HD
Data L | ] N Qs
Inputs fop N AP ——— [
__,I_L----------- ---------- Be o ra Outputs
D - - - - - - we @ -
Clk—j nnnnnnnnnl—lr Data g
” I-Ln"l Inputs °Qc
q
Enable P | C D
Enable T | S r
@ =Io7] - o] mH—eqs
N et B 0 b
utputs .
Qe ZZZ13 1 Sy
———— Output
Qp ——— B L
Carry Z B 15 0 1 2
Count Inhibit
Reset Set
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DN74LS164

DN74LS164

8-bit Parallel-out Serial Shift Registers

W Description

DN741L8164 is an 8-bit serial input to serial/parallel output

shift register with direct-coupled reset input.

W Features

® Serial input to serial/parallel output

® Directcoupled reset input

o Eight bits for large space factor

e Input load coefficient for each input is 1

e Wide operating temperature range (Ta = —20 to +75°C)

B Truth tables

P-1

14-pin plastic DIL package

P-4

-

Inputs Outputs
Reset | Clock A B Qa Qg Qu
L X X X L L L 14-pin Panaflat package (SO-14D)
H L X X Qao Qo Qo
H ! H H H Qan Q Pin configuration (top view)
H 1 L X L Qan Qon
H t X L L QAn QGn \ /
1M HIGH volage love o AE_WA e
. H: voltage level. meuts | gl |—s a—13]q
2. L:  LOW voltage level. E :I "
3. X: Either HIGH or LOW; doesn’t matter. Q‘E s Q EQG Outputs
4.1: Change from LOW to HIGH. @t} of—ar
5‘ QAO ’ QBO b QHO: QA’ QB k and QH levels prior to outputs QCE QC Q EQE
determination of input requirements shown in
table. e e 8 JReset
6. Qan, Qgn: Qa, Qp, Qu levels prior to nearest clock GND [Z I—-EClock
1 change.
I Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \%
Ton —400 MA
t t
Output curren Tor 3 Y
Operating temperature range Topr —20 25 75 T
Clock frequency felock 0 25 MH:z
Clock pulse width tw cp) 20 ns
Reset pulse width tW (Reset) 20 ns
Data set-up time tsu 15 ns
Data hold time th 5 ns
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DN74LS164

B DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Viu 2.0 \Y
Input voltage
Vi 0.8 \%
ch=475V V|H=2V
Vou V1|4=0.8V, IOH=_400#A 2.7 3.4 v
Output voltage Vous chfgvnv Io.=4mA 0.25 | 0.4 \Y
Voz | Vi =0.8V ToL=8mA 0.35| 05 | V
| VT 20 | uA
Input current I Xci ? 54-‘2/5 v —0.4| mA
1=V,
R R s 01 | ma
Output short circuit current** Tos Vee=5.25V, Vo=0V —15 —100 | mA
Input clamp voltage Vik [\I(,—(, = ,; .87 H?X 15| v
= —
Supply current*** Iec Iec=5.25V 16 27 mA

* When constant at Vo = 5V, Ta = 25°C.

** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*#% Measured with all outputs open, serial inputs grounded, and 2.4V applied to clock inputs; also, reset inputs are

grounded momentarily, following which 4.5V is applied to them.

B Switching characteristics (Vcc=5V, Ta=25T)

Min | Typ | Max | Unit

Parameter Sym Inputs Outputs Test conditions
Maximum clock frequency| fmax
tonl. Reset Q C,.=15pF
Propagation delay time toLn Clock Q R..=2kQ
tpur Clock Q

25 36 MHz

24 36 ns

17 27 ns

21 32 ns

% Switching parameter measurement information

1. Measurement circuit

Vee
45V 4
2
g L
g ;
Input o L1 Qs Same load circuit
= B Outpu as above
e Ht £ o
generator 500 o Output as above
P o 3 - € as above
E ]
B Output !
Input K 0 r—
£ g
| ? £ Reset as above
2
&
&

1. Number of pulse generators increased as needed.
2. Cy includes probe and tool floating capacitance.

3. Diodes are all MA161.
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DN74LS164
2. Table of measurement conditions
Para- Input Inputs Outputs
meter | Output | Reset | Clock A B Qa Qp Qc Qp Qg Qf Q¢ Qu
fax 4.5V IN IN 4.5V | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT
tpy |Reset—Q| IN IN IN 4.5V | OUT | OUT | OUT | OUT | OUT | OUT | OoUT | OUT
teuL  |Clock—Q| 4.5V IN IN 4.5V { OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT
3.Waveforms
tW(Reset)
~—mtn ]
tf tr
(-
Reset 90% o i 3V
ese 1.3 \ 1.3V
10% 0%
' twce) | te tr ov
— e 3V
Clock _/ 90% Z 90%
1.3V ] 1.3V
th 10% 10% ov
i tsu th
; - 3V
Input A \
SLBV / 1.3V 1.3V
10% / ov
— trLH tpHL
— Vou
Output Qa ! \
1.3V 1.3v 1.3V
e VoL
Notes
1. Input waveform: t. < 15ns, ty £ 6ns, clock and reset 2. The above illustration is for output Qg ; refer to the
PRR = 1MHz, Aand BPRR = timing chart for the timing of outputs Qg through
500kHz.

Qu.
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B Timing chart
Reset
) .
A ) )
Serial .I L L1 L
Inputs ' .
s J S— '
1
Clock —:—ﬂmmnmmmru.n_n_ru—l.
1
Qa :_-_1 | e T | i
]
Qs 23 J | i
Q 271 I ey Iy I
]
Qo 223 | L1 ;
Outputs { E -2  Jl—
Qr -1 ! e B
Qs =71 i
Qu 221 Im!
Reset Reset
M Logic diagram
o
Reset
- NG
Clock Ll
[o}
A eset eset | eset Res_et Res_c;t Resil Resﬁt eset
{B:l ’\3 R Qal R Qs R Qc| R Q| R Qg R Qf R Qo R Qy
‘ Serial Lob-cP cp | Lobcp cp | kabcP ‘cp cp | Labcp
Inputs
S Qal S Qs S Q¢ S Q| S QeSS Qr S Qg S Qu

Qa Qs Qc Qp Qe Qr Qg Qu

Outputs

~218—



LS TTL DN74LS Series DN74L$170

DN74LS$170

4-by-4 Register Files (with Open Collector Outputs)

M Description p-2
DN74LS170 is a 4-word by 4-bit register file with open
collector outputs.

@ Features

® Independent read address and write address for simul-
taneous data reading and writing

Read and write enable inputs

Memory capacity easily increased by using enable inputs
“Wired”” AND capability

Wide operating temperature range (Ta = —20 to +75°C)

16-pin plastic DIL package

o

16-pin Panaflat package (SO-16D)

P-5

Pin configuration (top view)

DzE 16| Vee
Data A D;E ED| Data
Di| 3 14| Wa
a 9w,
elect
ea
Select
RAE Ecw
Enable
of e
Outputs
G

Q 3 T a—iga
Outputs
GND{ 8 9]Q:

Wil
Anse

M Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \Y%
HIGH level output voltage Vou 5.5 \%
LOW level output current ToL 8 mA
Operating temperature range Topr —20 25 75 (¢
Read Enabl 25
Pulse width cac ~rave tw s
Write Enable 25 ns
. Data Input 10 ns
Set-up time tsy
Write Select 15 ns
Data Input 15
Hold time S th =
Write Select 5 ns
Latch time tlatch 25 ns
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B DC characteristics (Ta=—20~+75T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Input voltage Viu 2.0 v
Vi 0.8 \Y
Output voltage Vee=4.75V Ioo=4mA 0.25 | 0.4 \Y
VOL V[H =2 V
ViL=0.8V Io.=8mA 0.35 | 0.5 \
Any D,R, or W I Vee=5.25V 20 MA
Gg or Gw i Vi=2.7V 40 MA
Any D,R, or W Vee=5.25V —0.4| mA
Input current I cc
P G or Gy t Vi=0.4V —0.8| mA
Any D,R, or W I Vee=5.25V 0.1 mA
Gy or Gw ' Vi=7V 0.2 mA
. . V(;(;=4.75V, VOH=55V —_ —_
Output short circuit current** lTos V=08V, V=2V 15 100 | mA
V(;(; =4, 7 5 V —
Input clamp voltage Vik = —18mA 1.5 V
Supply current*** Ice Vee=5.25V 25 40 mA
* When constant at Ve = 5V, Ta = 25°C.
** Joc is measured with all outputs open and 4.5V applied to data inputs and enable inputs.
B Switching characteristics (Vcc=5V, Ta=25TC)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
teLy Read Q 20 30 ns
tput Enable any 20 30 ns
teLn Read Q 25 40 ns

. . TpHL Select any Cl=15PF 24 40 ns
Propagation delay time
tpiu Write any Q R.=2kQ 30 45 ns
teuL Enable Y 26 40 ns
t 30 45
ILA Data any Q i
tpuL 22 35 ns
¥ Switching parameter measurement information
1. Measurement circuit Vee Output
4.5V ? r——---- 1
} 1
I 2R. !
I t 9 )
N e I R
Pulse E [ Dz e, !
generator g m1Ds | ; |
S L
Zow=500 | Poon| 5 ™ Output
e Ws
7L 5 [—Ra Q Same load circuit as above I
S Re Out?pul
Mo Write Qs - Same load circuit as aboveJ
Outgput
N Read TL- Qs Same load circuit as above |
Notes

1. Cy, includes probe and tool floating capacitance.
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2. Waveforms

Waveforms-1

Write Select  13v 4 . 13V v
A B, oV
thows
Da D 3V
a 13V JASV
Dy, Dz, Ds, D4 ov
T T
\ W 3v
Inputs | Write Enable , R
Gw 1.3V LY ov
tlatch
3V
Read Select ”~ \ v
Ra Rs 8 oV
tw
3
Read Enable \ .. framm— 3
Gr \1.3\ 1.3 ov
LeHL tprn
Vo
Outputs )
Q, Q2 Qs, Qu 1.3V 1.3V -
teuL triw

Notes
1. Input waveform: tr<15ns, t{<6ns, PRR=1MHz, duty cycle 50%

Waveforms-2

Data 1.3V \ 3v
Inputs Dy, Dy, D, Dy ov
erteG E:able 3 3V
trLu tpHL ov
Outputs Vou
Q1 Qz, @5, Qs 13v 1.3V v
oL
Waveforms-3
Data 3V
Db K/ o
Inputs Notes
rite Enable 3V
Gy __| 1.3V oV 1. Input waveform ; t,<15ns, tf <6ns,
X tein — .
Outputs I v PRR=1MHz duty
Q, Q, @, Qy XLav 1.3V VOH cycle 50%
oL
B Truth tables
OWrite Function Table
Write Inputs Word
Wp Wa Gw 0 1 2 3
L L L Q=D Qo Qo Qo
L H L Qo Q= D Qo QO
H L L Qo Qo Q=D Qo
H H L Qo Qo Qo Q=D
X X H Qo Qo Qo Qo
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ORead Function Table

Read Input output

Rp Ra Gr Q Q; Qs Q4
L L L Wosi Wosz Wouss Wone
L H L Wisi Wis, W3 Wi,
H L L Wi Wag: Wop3 Wag,
H H L Wi, Wss, Wips Wsa,
X X H H H H H

Notes

H: HIGH voltage level.

L: LOW voltage level.

X: Either HIGH or LOW: doesn’t matter.

Qp: No change in word contents.

Q=D: Data input contents are written into specified word.
Wx By: Indicates word X and bit Y contents.

B Logic diagram

Do el Yo L0 Q
D Q J0 D Q qn Q
O | ok roF | ok LA
Word 1{{ Word 2|| Word 3|| Word 4 ]
Dz —po ] | Q.
D t »— p-t a - G
ata - . |
Inputs Outputs
D3 —po 1| A Qs
- D a D - -1 |
" F TR
:D’Llﬁ |

=
]
1
%r -
L
3=
=)

Gw Ws Wp Rp GeRa
—_—
Write Input Read Input
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DN7415173

DN74LS173

4-bit D-type Registers (with 3-state Outputs)

B Description
DN74LS173 is a 4-bit register with 3-state outputs.

B Features

Capability for data holding irrespective of clock pulse

number

Data nondestructive during 3-state output
Positive-edge trigger

Number of bits easily increased

Wide operating temperature range (Ta = —20 to +75°C)

P-2

16-pin plastic DIL package

P-5

16-pin Panaflat package (SO-16D)

\

Pin configuration (top view)

\
8i|tpul’ ME EIVCC
ontro N E Rese EReset
w3t e 1 [1a)ip
o 2q[[7] ba 2 [15]ep Data
puts Inputs
3efF] a3 [12)D
4QE Q 4 Eu)
Cloek[7] p CEEGZ Data
Enable
anp 3] 9]c1] Inputs
[l Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \%
Output current Tou —2.6 mA
Output current ToL 24 mA
Operating temperature range Topr —20 25 75 T
Input clock frequency fclock 0 30 MHz
Clock and reset pulse widths tw 20 ns
Data Enable 35 ns
Set-up time Data tsu 17 ns
Reset Inactive State 17 ns
. Data Enable 0 ns
Hold time th
Data 0 ns




LS TTL DN74LS Series DN74LS173
B DC characteristics (Ta=—20~+75T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Vin 2.0 \Y
Input voltage
Vi 0.8 \
VCC=4.75V, V]H=2V
Vou | v =0.8V,  Ioy=—4004A 24131 M
Output voltage Vou | Vee=AT5V Ioo=12mA 0.25 | 0.4 | V
Vo | Va=0.8V To=24 mA 0.35| 0.5 | V
— = \Y
Output OFF current Toofp) Vee=5.25V Vo=2.7V 20
V=2V Vo=0.4V —-20 \Y
| VT 20 | ma
Input current I xf_c__? 54'\275\/ —0.4| mA
I vy ey 0.1 | maA
Output short circuit current** Tos Vec=5.25V, Vo=0V —15 —130 | mA
Input clamp voltage Vik YEE=§871151X —1.5 \Y
= —
Supply current*** Icc Icc=5.25V 20 30 mA

* When constant at V¢ = SV, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*#* Icc is measured with all outputs open, N, G, G, and all data inputs grounded, and 4.5V applied to clock inputs
and M; 4.5V is applied momentarily to reset inputs, following which they are grounded.

B Switching characteristics (Vcc=5V, Ta=25TC)

Parameter Sym Test conditions Min | Typ | Max | Unit
Maximum clock frequency fmax CL=45pF, R.=6670 30 50 MH:z
tpuL Reset—Q c 20 35 ns
X . =45pF
P tion delay time L=2op
ropagation delay teLn Clock—Q RL=6670 16 25 ns
teuL 20 30 ns
Tri-state outputs tzu CL=45pF 13 23 ns
Enable time tze RL.=6670Q 24 27 ns
Tri-state outputs tuz CL=5pF 11 17 ns
Disable time tiz RL=6670 15 17 ns

¥ Switching parameter measurement information

1. Measurement circuit

2. Waveforms
Waveforms—1

vee Output
45v 1 ___
r Ri. }
. ! S 1
Gl (T, | InPut
e 1B T PP T \
Pulse ".ﬁ 24 i 5k S '
2B 4
generator - Input | o [5% O ;‘; g In-phase
=] 3B Ve ro-——-- e e
&L 4 2vp3{ Same load circuit as above  OUtput
Zout=500 500 o 4B e
- 3y w-:—l Same load circuit as above
ol |-
& g v b3{ Same load circuit as above
Q
~ T output
Notes Notes

1. Cy includes probe and tool floating capacitance.

2. Diodes are all MA161 or equivalent.

Reverse-phase ‘ 1.3V

1. Input waveform: t; £ 15ns, ty £ 6ns, PRR = 1MHz,

tr te

90%

109 4 13V

10%

90%
1.3V

S, closed
S, closed

teLn
LI.BV

S, S, closed

duty cycle = 50%.
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Waveforms-2 o tr
AN v 90% v
1.3V S 10% 10% 1.3V
Output control oy o
tzr . S, closed
~45V ol S, closed
Output form-1 S, closed \ v 2 O sV
put waveform- S, closed Ny, - fosv o
HZ
tzu V. 0.5V Yoy
‘OH
Output waveform-2 S, closed A13V S, closed v
ov !
S, closed S, closed

Notes

1. Input waveform: t. < 15ns, t¢ < 6ns, PRR = 1MHz,

- duty cycle = 50%.

2. Except when the output is disabled by the output
control, output waveform-1 occurs as a result of

3. Except when the output is disabled by the output
control, output waveform-2 occurs as a result of
internal conditions such as a HIGH voltage level.

4. When measuring tpyy and tpyr, S; and S; are

internal conditions such as a LOW voltage level. closed.
8 Truth tables
Inputs
Data Enable Data Outputs
Reset Clock
G, G» D Q
H X < X = -
5 - x ol X Qo
5 T A X X Qo
L t a H X Qo
L t L L T -
L t L L o -

Notes

1. H: HIGH voltage level.
2. L: LOW voltage level.
3. X: Either HIGH or LOW; doesn’t matter.
4. When either or both output control inputs M and N are HIGH, the output is disabled to a high-impedance state.
At this time, there is no effect on the continuous operation of the flip flop.

M Logic diagram

Output M
Control | N

Data 1D
Data Gy
Enable Ge
Data 2D

Clock

Data 3D

Data 4D

Reset

D

—

=

Reset

5‘—‘1‘«)

B 20
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DN74L5174

DN74LS174

Hex D-type Flip Flops (with Reset)

Il Description

DN741LS174 contains six positive-edge triggered D-type
flip-flop circuits with common clock-CP and direct-coupled
reset inputs, and independent data-D inputs.

H Features

® Positive-edge trigger

e Common clock and direct-coupled reset inputs for all six
circuits

e Qoutput

o Wide operating temperature range (Ta = —20 to +75°C)

Bl Truth tables

Inputs Outputs
Reset Clock D Q

L X X L
H t H H
H t L L
H L X Qo

Notes

1. H: HIGH voltage level.

2. L: LOW voltage level.

3. X: Either HIGH or LOW; doesn’t matter.

4. t: Change from LOW to HIGH.

5. Qq: Qlevel prior to determination of constant

condition input requirement.

B Recommended operating conditions

16-pin plastic DIL package

e

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

Reset E '—4 DO0—— E Vee

GNp[3] oG 9]Clock

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5.00 5.25 \Y
Output current Loy —400 KA
Tow. 8 mA

Operating temperature range Topr —20 25 75 T
Clock frequency felock 0 30 MHz
Clock pulse width tw cp) 20 ns
Reset pulse width tW (Reset) 20 ns
Set-up time Data input - - Fsu d 20 ns
Reset (non-operating condition) gesen 25 ns

Data hold time I th 5 ns
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B DC characteristics (Ta=—20~+75TC)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Vin 2.0 \Y%
Input voltage
Vi, 0.8 \%
Vcc=4.75v, V1H=2V
Vou Vi=0.8V, Iou=—4004A 2.7 | 3.4 M
Output voltage Vou | Vee=475V lou=4mA 0.25 | 0.4 | V
Vo | Vyq=0.8V Io.=8mA 0.35| 0.5 | V
Vcc=5 .25V
i V,=2.7V 20 | pA
Input current Iio 3?;_6'54\215\] —0.4| mA
Vec=5.25V
I vy 0.1 | mA
Qutput short circuit current** Ios Vec=5.25V, Vo=0V —15 —100 | mA
Vec=4.75V -
Input clamp voltage Vik L= —18mA 1.5 A%
Supply current*** Iec Vec=5.25V 16 26 mA

* When constant at Ve = 5V, Ta = 25°C.

** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**% Measured with all outputs open and 4.5V applied to all data and reset inputs; clock inputs grounded momentarity,

following which they are grounded.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Qutputs Test conditions Min | Typ | Max | Unit —
Maximum clock frequency| fmax Clock Q 30 40 MHz =
teu Reset Q CL=15pF 23 35 ns
i i t RL=2k 20 30
Propagation delay time PLH Clock Q L o ns
tenL 21 30 ns
¥ Switching parameter measurement information
1. Measurement circuit 2. Table of measurement requirements
Para- Input Inputs Outputs
Ve Output meter | Output | Reset | Clock D Q
fmax CP_’Q 4.5V IN IN
:‘ TR 1 teew | CP—Q 4.5V IN IN ouT
tpuL Resct—Q IN IN 4.5V

Reset

u

1. Measurement made for each flip flop.

Refer to truth tables.
a v
o]
f»]
%
Q
£

2. Cy includes probe and tool floating capacitance.

3. Diodes are all MA161.
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3.Waveforms
te t
LWR:S:() "
90% 90% 3V
Reset 1.3V 1.3V
10 % oV
EWiReset) twicp) | twich)
3V
Cp 1.3V 1.3V [1.3V 1.3V
ov
| tsu t 1 tsu th —l
3V
D 1.3V 1.3V 1.3V
tphL trLH tPHL
—
—— ' Vou
Q ﬂl 1.3V 1.3\)
VoL

B Logic diagram

Data Inputs

Reset Clock 6D 5D

3D

2D

> C

Reset

D Q
P

Outputs

—NM9_



LS TTL DN74LS Series

DN74L$175

DN74LS175

Quad D-type Flip-Flops (with Reset)

l Description

DN74LS175 contains four positive-edge triggered D-type
flip-flop circuits with common clock-CP and direct-coupled
reset inputs, and independent data-D inputs.

B Features

® Positive-edge trigger

e Common clock and direct-coupled reset inputs for all four
circuits

Q and Q outputs

o Wide operating temperature range (Ta = —20 to +75°C)

M Logic diagram
1Do- D Q 1Q
———QpP CP
Reset —1Q

2D

Inputs

- D Q
O>CP‘

Data ?Re;e?'———*ﬂﬁ
D Q

3D

4D D 4Q

Clocko—Do— R
Reset (D(r _?ﬂ.

2l

__046

B Recommended operating conditions

Outputs

16-pin plastic DIL package

P-5

e

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

Nt

Rese:E—4>o—- 16] Vec
1[zh i | i 5]

Outputs QCP- P Outputs
P
1DJ 4 4D
R‘;ta!s E E Data
ul
2DE E3D Inputs
ST | g
Outputs QCP: P Outputs

= ol
GnD[E] L—ocp-T 5] Clock

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5. 25 \Y%
Output current lon —400 KA
low 8 mA
Operating temperature range Topr —920 25 75 T
Clock frequency felock 0 30 MHz
Clock pulse width tw cp) 20 ns
Reset pulse width tW (Reset) 20 ns
Set-up time Data input tsu () ?0 ns
Reset (non-operating condition) v 25 ns
Data hold time | tho 5 ns
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B DC characteristics (Ta=—20~+75T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Input voltage Viu 2.0 v
Vi 0.8 \Y%
Vcc=4.75V, V|H=2V
o 1 VOH V|L=0.8V, IOH=—400ﬂA 2.7 3.4 v
utput voltage Vou | Vec=4.75V lou=4mA 0.25| 04 | V
Voz | Vyi=0.8V ToL=8mA 0.35] 0.5 | V
Vee=5.25V
I V,=2.7V 20 | mA
Input current I 2,’??__754‘215\] —0.4| mA
Vee=5.25V
I vy 0.1 | mA
Output short circuit current** Tos Vee=5.25V, Vo=0V —15 —100 | mA
Vcc =4.75V _
Input clamp voltage Vik L= —18mA 1.5 \Y%
Supply current*** Iec Vec=5.25V 11 18 mA

* When constant at Vo = 5V, Ta = 25°C.

** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Measured with all outputs open and 4.5V applied to all date and reset inputs; clock inputs grounded momentarily,

following which they are grounded.

B Switching characteristics (Vcc=5V, Ta=25C)
Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency| fmax Clock Q Q 30 40 MH:z
t Q 16 25
i Reset Q C;.=15pF i
. . tpu 23 35 ns
Propagation delay time Ri.=2kQ
tpLH Clock Q 6 20 30 ns
ocC y
tenr 21 30 ns

¥ Switching parameter measurement information

1. Measurement circuit

Pulse Input

generator ]

Zout=500 ] 250
Q

Pulse Input
generator I

—ﬂReset Q

Same load circuit as abov;]

Refer to table of

measurement conditions.

Zout=500 § L5(
e

.
I

-
~

1. Measurement made for each flip flop.

2. Cy includes probe and tool floating capacitance.

3. Diodes are all MA161 or equivalent.
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2. Table of measurement conditions
I 0 Inputs Outputs
nputs/Outputs =
Parameter P P Reset CP D Q Q
fmax CP—Q,Q 4.5V IN IN
town CP-Q,Q 4.5V IN IN ouT ouT
tpuL Reset—Q, Q IN IN 4.5V
3.Waveforms
Reset 3v
ov
Inputs twice) , twicp)
3V
Clock 1.3V 1.3V
oV
th tsu th |
3V
Data
1.3V 1.3V 1.3V
— ov
tpuL| teLn | teHL
— \ Vou
Q 1.3V 1.3V 1.3V
VoL
Outputs toLs
_ Vou
Q
1.3V
VoL
Notes
1. Input waveform: t, < 15ns, t; £ 6ns, PRR = IMHz.
2. When measuring £, .4, t; and t¢ £ 2.5ns.
B Truth tables
Inputs Outputs
Reset Clock D Q Q
L X X L H
H t H H L
H t L L H
H L X Qo Qo
Notes
1. H: HIGH voltage level.
L: LOW voltage level.
2. *: Change from LOW to HIGH.
3. X: Either HIGH or LOW; doesn’t matter.
4. Qp: Qlevel prior to determination of constant input requirement.
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DN74LS190

Synchronous BCD Up / Down Counters (with Up/ Down Mode Control)

l Description P-2
DN74LS190 is a synchronous decade up/down counter with
up/down control inputs and set inputs.
B Features
e Up/down switching according to up/down control input
® Asynchronous set input
o Enable input
® Easy cascade connection ’
® High-speed counting (fp,»x = 25MHz typical) 16-pin plastic DIL package
e Wide operating temperature range (Ta = —20 to +75°C) P-5
M Logic diagram m \
Clock oo - Ripple
Down/Up P © Clock
Data © Max/Min
Input A o—H— > Output . 16-pin Panaflat package (SO-16D)
\ g
Enable G D gw o Qa Pin configuration (top view)
Data . : 2" e
Input B o- D , l[]):pt“at B Evcc
0 Qs B
—[ . QBE—QH A—-EDala A
R Outputs Inputs
Qal 3}—a. CP— o
Data e Outputs E 4 ECI ok
tnput C o D I ki T o ey S o
o nputs utputs
HT _{: o o Qc Dovwn/Up [5 —Jowup M2/ b—TT2]Max/Min
4
D Qc| 6 —Qc  Load 11Load
Data Outputs E ]
Input D o ~ QIIE_QU D C———EDala C tlinputs
i
= oNp[ 8] |—E]Dm D
Load oo
Il Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y
Output current Ton —400 KA
ToL 8 mA
Operating temperature range Topr —20 25 75 c
Clock frequency felock 0 20 MHz
Clock pulse width tw cp) 30 ns
Load pulse width tw (Load) 35 ns
Set-up time tsu 20 " ns
Hold time th 0 ns
Enable time tenable 40 ns
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B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
\Y% 2.0
Input voltage H v
ViL 0.8 \%
Vcc=4.75V, Ion=—400/lA
Vou V=2V, Vi =0.8V 2.7 | 3.4 \'
Output voltage Vec=4.75V Io,=4mA 0.25 | 0.4 \%
© VoL Viy=2V
ViL,=0.8V Ioo=8mA 0.35 | 0.5 \Y%
Enable I Vee=5.25V 60 KA
Others " Vi=2.7V i 20 HA
. Enable Vee=5.25V —1.2| mA
Input current 1 cc o
P Others - Vi=0.4V —0.4 mA
Enable i Vee=5.25V 0.3 mA
Others ! Vi=7V 0.1 | mA
Output short circuit current** | Iog 300_ Y —15 —100| mA
o=
Vcc =4.75V —
Input clamp voltage Vi = —18mA 1.5| V
Supply current*** Iee Vee=5.25V 20 35 mA

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Measured with all outputs open and all inputs grounded.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency| fmax | Clock 82 ’ 8: 20 25 MHz

teLu Load Qa, Qs 22 30 ns
toni, Qc, Qo 33 50 ns
trLn A, B Qa, Qs 20 32 ns
tpHL Cv D QC, QD 27 50 ns
t i 13 20

PLH Clock Ripple ns
teuL Clock 16 24 ns
teLu Clock QA, QB CL=15PF 16 24 ns
tpur Qc, Qp _ 24 42 ns

Propagation delay time RL=2kQ
teLy 28 42 ns
Clock Max/Min
teuL 37 52 ns
trin Ripple 30 45 ns
D U

teuL own/Up Clock 30 45 ns
t 21 33

FLi Down/Up | Max/Min e
tenL 22 33 ns
tpLu Enable Ripple 21 33 ns
tenL Clock . 22 33 ns
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DN74L5190
3% Switching parameter measurement information
(1) fmax, teLu, tpuL(Clock —Q,Q)
1. Measurement circuit 2. Waveforms
4.5V t, t
e e R i Data Input 7 ";;g% 3V
i ata Inpul 3V ' "
E : 13 13V 100, ov
Input| & | ta =t v
P:;:‘;MM 1 211 S T ~J Load Input 1avA| 0% Lav | *%
8 ot =500 ‘; ] Same load circuit as above ov
u=2e) isg 2 Same load circuit as above tr te
5 ne load circuit as above Q Vou
g — 1L {Same load circuit as above ~*PY \ Vou
L R~ Same load circuit as above (corresponds to data)
/
r

1. Number of pulse generators increased as needed.
2. Cy, includes probe and tool floating capacitance.

3. Diodes are all MA161.

Waveforms-1 Load = Q, Date = Q

Load

(A~D)

Outputs

(corresponds to data)

—/ s/ Y
-Data Inputs /

Notes

1. Input waveform: t, < 15ns, t¢ < 6ns, PRR = 1MHz,

duty cycle = 50%.

\ 13V

—
toy

Notes

1. All other inputs are 4.5V.

Notes
1. All data inputs are OV.

Waveforms-2 G — Ripple CP, CP — Ripple CP, Down/UP —
Ripple CP, Down/ Up — Max/Min
Load 3V
AVA w
ol 3v
1.3V oV Down/Up j ,F — v
\ 3V
Clock 3V
A3V 1.3V

ov \l.sv;{mv \; oV
1.3V ’_éav .1_3‘\/})" Enable G 3V
= Vou \ oV

tom v PHL _otr X | T
Ripple/Clock Vou
1.3Vf13V .3V Vou

torn Iteu
Max/Min — ~ Vou
1.3V X1.3V

VoL
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Waveforms-3 Clock — Q

LS TTL DN74LS Series

DN74LS190

3v
Load __\J \_.[_‘_ ov
----------------- 7—'—- 3V
Data Inputs memmcocmmmmeaan

B, o
Down/Up - 3V
ov

Clock 3

q
Enable=0V 3 ;st

Notes

1. When measuring Q,, Qp, and Q¢ outputs, refer to
the solid line for data inputs A, B, and C, and to the
dashed line for input D.

2. When measuring Qp output, refer to the solid line for
data inputs A and D; B and C inputs are OV.

M Timing chart

Waveforms-4 Clock — Max/Min

Load 3V
U ST

A 3v
Inputs \ ov
P 3V
BCD e e ov
Down/Up
Clock
'OH
Max/Min
Enable=0V Vo
Notes

1. Refer to the dashed line for data inputs B and C, and
to the solid line for data input D.

Load _I
R I I Uttt il ieiatate
B e e e e e n e —-- e c e cerr— e c——--—-- -
S I
C I IIIIIIIoooIoIIoooIII oI
D Fremcm———————————— cmmm—m—e e cc - ——
) o o = - o - = e e e e W = o - -
Clock
I8 I o T N 6 e 6 o A B B
Down/Up .| r
Enable G A
Qs ==a 1T | S 1 I LI
Q —-d J I
Q —-g J
@ 1 L I 1.
Max/Min -1 . L_ J 1
Ripple -
Clock ==~ 3| |
| 7118 9 0 1 2 2 2 1 0 9 8 7
Count Up Inhibit L Count_Down .
11 4 -
Load
Count order
1. Load (set) at 7 (BCD). 3. Inhibit.

2. Count up at 8,9 (max), 0, 1, 2.

4. Count down at 1, 0 (min), 9, 8, 7.
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DN74LS191

Synchronous 4-bit Binary Up/Down Counters (with Up/Down Mode Control)

@ Description P-2
DN74LS191 is a synchronous 4-bit binary (hexadecimal)
couter with up/down control inputs and set input.

M Features

Up/down switching according to up/down control input
Asynchronous set input

Enable input

16-pin plastic DIL package

Easy cascade connection
High-speed counting (fax = 25MHz typical)
Wide operating temperature range (Ta = —20 to +75°C)

-

16-pin Panaflat package (SO-16D)

M Logic diagram

Data Input
A B C D

Pin configuration (top view)

Load F{/Y_g—“
i‘L ) DaIt:pS 1 —1 EVCC
H : ! |2 A—{15]pate 4
Down/Up o> [ i ] i ] Outputs BE N j - Inputs
t’ \) LIJ L) Q*E Qs R EReset

CI;::,:‘EL-—>‘I§::’: Bor EBorrow

Couﬁr; E_‘.g:""‘ Carry ECarry

Outputs

Enable Go——{> I i 1 I_LI¢J ‘j_ Inputs
(Clock) CP°—{>v {
J R
*: Q"Wni -&J QCE_QC Load ELoad
b5 by s Outputs:
Qs Qc Qp QI)E"_‘QD b C-—EDataC Inputs

Outputs GND E L——EData D

s
T
7
S, PRy,
3
Qa

M Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 A%
Output current o —400 KA
ToL 8 mA
Operating temperature range Topr —20 25 75 T
Clock frequency " felock 0 20 MHz
Clock pulse width tw(cp) 25 ns
Load pulse width tw (Load) 35 ns
Set-up time tsu 20 ns
Hold time th 5 ns
Enable time : tenable 40 ns
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B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ* | Max | Unit
\ . \
Input voltage u 2.0
Vi 0.8 \Y
Vc(;=4.75V, 10H=_400[lA
VOH V|H=2V, V1|=08V 27 3 4 V
Output voltage Vec=4.75V Io,=4mA 0.25 | 0.4 \%
VoL Vig=2V
ViL=0.8V lor=8mA 0.35| 0.5 \
Enable N Vee=5.25V 60 MA
Others " Vi=2.7V 20 KA
) Enable Vee=5.25V —1.2| mA
Input current I e
P Others - Vi=0.4V —0.4| mA
Enable i Vee=5.25V 0.3 mA
Others ! V=7V 0.1 | mA
Output short circuit current** los ¥CC__=OE{/' 25V —15 —100| mA
o=
VCC =475V —_
Input clamp voltage Vik = —18mA 1.5 V
Supply current ¥** Icc Vec=5.25V 20 35 mA

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Measured with all outputs open and all inputs grounded.

B Switching characteristics (Vcc=5V, Ta=25T constant)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency | fmax 20 25 MHz
t 22 33 ns
PLH Load Qa Qs

tout Qc, Qp 23 50 ns
teLu Data Qa, Qs 20 32 ns
teuL A,B,C,D| Q¢, Qp 33 40 ns
trin Clock Ripple 13 20 ns
teuL Clock 16 24 ns

t 16 24
PH L Clock | % Q8 | ¢ =15pF ns
. teu Qc, Qo 24 36 ns

Propagation delay time RL=2kQ
teLu 28 42 ns
Clock Max/Min
teuL v ) 37 52 ns
tpin Down/ | Ripple 30 45 ns
tew. | Up Clock 30 45 ns
tpLn Down / 21 33 ns
Max/Mi

tpuL Up ax/Min 22 33 ns
tpLH Enable Ripple 21 33 ns
tpuL Clock 22 33 ns

Ane



LS TTL DN74LS Series DN74LS191

¥ Switching parameter measurement information
1. Measurement circuit Vec
4.5V

2. Waveforms

t b

Output_r_"]ﬁ:"' |

- g"‘blju Ripplebd.)
own/Up T
e/ Clak R =C,

Data Input

Input

Max/Min|-4-{Same load circuit as above

Q| -x-|Same load circuit as above

Load Input

1A
1B
——C
r——'D

Same load circuit as above

‘ f‘g Load
A

1. Number of pulse generators increased

Refer to waveforms.

Qc l-2-lSame load circuit as above

Same load circuit as above

as needed.

2. Cy includes probe and tool floating capacitance.

3. Diodes are all MA161.
Waveforms-1 Load — Q, Data — Q

Qutput

(corresponds to data)
Notes
1. Input waveform: t, £ 15ns, t¢ < 6ns, PRR = 1IMHz,
duty cycle = 50%.

Waveforms-3 Clock = Q

Load \ ’ L 3V
oV
Load
_w 1.3V 1.3V 3V Data Inputs /'“3V
A~D
ov A~D ov
— 3V
Data Inputs k Down/Up
(A ~D) ov
————— Vox
Output Q “ 1.3V 1.3V 1.3V Clock
Vou
T -~
(corresponds to data) - e N .
Output Q
Note: All other inputs are 4.5V, Enable=0V

Waveforms-2 G — Ripple CP, CP — Ripple CP,
Down/Up — Ripple CP, Down/UP -+ Max/Min

Waveforms-4 Clock — Max/Min

3V Load
Load U 0a U 3V
ov LL—— ov
Down/ 3V 3V
Up \ ’{1.3\1 X1av A \ ov
ov Inputs
3V
3V / —
! B.C.D
Clock 1.3V [1.3\7—\ ov ov
3V
G 3V Down/Up \
ov
P_PH'L tpLK tphr, tpLy ov
— —] — = 3v
Ripple/ Vou Clock @
Clock 1.3V 1.3V 1.3V 1‘3\{1 ov
t oL Vi
. PLH PHL Max/Min L3V Loy
Max/Min Vou Enable=0V Vor
1.3V 13V
Notes S VoL ten teul, ton | tew,

1. All data inputs are OV.
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B Timing chart

L.oad
P
e
Data | B — T TTTT Tt
Inputs C—] e e e e e e ———
p—J __ - T--T-ToITTT
ST LU UL
Down/Up—L I
Enable G—-I
QT 11
Qs__] | LT | -
Outputs —_
Qc___ ] I
Qo ___7] g J
Max/Min =77 || [ 1
Ripple
Clock ===113l s 15 0 12 2l 1 0 15 1413
|
Y Count Up Inhibit Count Down
Load

Count order

1. Load (set) at binary 13.

2. Count up at 14, 15 (max), 0, 1, 2.

3. Inhibit,

4. Count down at 2, 1, 0 (min), 15, 14, 13.

(T
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LS TTL DN74LS Series ' DN74L5192
DN74LS192

Synchronous BCD Up/ Down Dual Clock Counters (with Reset)

B Description p-2
DN74LS192 is a synchronous decade up/down counter with
directcoupled reset input and set input.

B Features
e Exclusive clock input for up count and down count
® Asynchronous set input
® Direct-coupled reset input
® Eagy cascade connection ) .
® High-speed counting (fyax = 32MHz typical) 16-pin plastic DIL package
® Wide operating temperature range (Ta = —20 to +75°C) P-5
M L ogic diagram m
Borrow
— QOutput
Data ) 4 wga{ryt
Input A o- ey 16-pin Panaflat package (SO-16D)
Down
Count O Do wf——0Qa
Up  o—Po o
Count Pin configuration (top view)
:
B "
(Lgu —o Qs N’
bl Qy Dult:pﬁ 1 —l EVCC
Data : Outputs QHE—"“QH Boa ——EData A
Inputs) C© Outputs Inputs
| J’_ th_ F"QC Q,\E—{ Q4 Reset! —‘EReset
uis Q. Count 1 Count row
Tnputs | Downlt Doma [5]orre ]Ompuls
D o— 1 Cmﬁ: 5 ——"U&;m Carry ECarry [
Reset o—po! i {6 . Load 11|Load
M —o Qo Outputs QLE_“QL j "
o Qn[z—" Qn b C —-EData C | Inputs
Load 0—d>- = ﬂ GND E —[;_—BD“Z‘ D
Bl Recommended operating conditions
Parameter Sym Min T Max Unit
. yp
Supply voltage Vee 4.75 5.00 5.25 \
I —400 A
Output current on a
To 8 mA
" Operating temperature range Topr —20 25 75 T
Clock frequency felock 0 20 MHz
Clock pulse width tw cp 20 ns
Load pulse width tw (Load) 20 ns
Set-up time tsu 20 ns
Hold time th 5 ns
Enable time ’ tenable 40 ns
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LS TTL DN74LS Series DN74L5192
B DC characteristics (Ta= —20~+75C)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Input voltage Vin 2.0 v
Vi 0.8 \Y%
Vcc=4.75V, V]H=2V
outout volt Vor | Vi=0.8V, low=—4004A 2.7 | 3.4 v
utput voltage Vour xcc-_——éti;sv Ioo=4mA 0.25| 0.4 A
Voz | Vyp=0.8V loL —8mA 0.35] 0.5 | V
VCC =525V
Tin V,=2.7V 20 1 uA
Input current I foS‘;\Z/SV —0.4| mA
V(;C =5 25V
I[ V|=7V 0 1 mA
Qutput short circuit current** Tos Vee=5.25V, Vo=0V —15 —100 | mA
VCC =4.75V —
Input clamp voltage Vik = —18mA 1.5 V
Supply current*** Icc Vee=5.25V 19 34 mA
* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*%% Measured with all outputs open, reset and load inputs grounded, and 4.5V applied to all other inputs.
B Switching characteristics (Vcc=5V, Ta=25C)
Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency | fmax 25 32 MHz
trLn Count 17 26 ns
Carry
teur up 18 24 ns
teLu Count Borrow 16 24 ns
teuL down CL=15pF 15 24 ns
Propagation delay time teiu Either Q RL=2kQ 27 38 ns
tpuL count Q 30 47 ns
teLu Load Q 24 40 ns
tpuL Q 25 40 ns
tpuL Reset Q 23 35 ns
% Switching parameter measurement information
1. Measurement circuit o Vce
[ Outputr == 3———— — 1
Input 4.5V |
L ) LU Borrow |
g ——Down !
Pulse s :5 pat O — o o T =
generator 2 Ela Carry %SU?{ Same load circuit as above |
S 2 B py - -
Zout =500 500 % é : g Q4 We load circuit as above l
< ,;, Qs —l—lgame load circuit as abo‘gl
% Zl droad |58
Qg d circuit as above
TEK g L Reset QrCJ -(;)Wme load cir l
—2—-{ Same load circuit as above l




LS TTL DN74LS Series DN74L5192
2. Table of measurement conditions
Para- | Input Inputs Outputs
meter | Qutput |Reset| Load [ Up |Down| A B (o} D Qa Qs Qc Qp | Carry |Borrow
f GND {4.5V| IN |[4.5V|GND | GND | GND | GND | OUT | OUT | OUT | OUT | OUT
max GND | 4.5V [4.5V| IN | GND | GND | GND | GND | OUT | OUT | OUT | OUT ouT
Up Count | GND 4.5V | IN | 4.5V |{GND | GND | GND | GND | OUT | OUT | OUT | OUT | OUT
tpy |Down Count| GND | 4.5V 4.5V| IN |GND | GND | GND |GND|OUT | OUT | OUT | OUT ouT
tpu. |Load—Q |GND| IN |GND|GND| IN IN IN IN JOUT | OUT | OUT | OUT
Reset—Q | IN IN* | GND { GND | 4.5V | 4.5V 4.5V | 4.5V | OUT | OUT | OUT | OUT
* Applied for initialization.
3.Waveforms
Waveforms-1 fmax, tpLu, tpur (Count Uphf)
t) t
L N\
npu 10%, cl‘f:‘ﬂ% : : 13V ov
—o]*PHL (measured at 1y.2)
(mu\mc\lﬁll B rl_3v Vou
Qa o  (measured 3 .0 tap Cmeasired a1z Vou
/_——_- Vou
) 1.3V
o Qs Lyt (measured at (p,q) |teLit (measured al taue) Vou Notes
tput —
upts {:‘, _L/ . Vou 1. Input waveform: t, £ 15ns, t¢ < 6ns,
Q ql,, ‘,* o] i b PRR = IMHz, duty cycle = 50%.
@ o) Vo Vo 2. Pulse generator output impedance: Z,,; =50 ohms.
oo okl e oo VoL 3. t, is the bit time when all outputs are LOW.
17 9 VOH
Carry W Vo1
Waveforms-2 fmax, tpLu, tpuL (Count Downf)
Gom Do SN
fo% 1.3V OV
g0 (measured at tay)
Qa —\ ) - Vou
1.3V - 1.3V V()L
oy, (measured at tnes) VLI (measured ot tnez )
— — Vou
! i ,
B 13V . : 1.3\’ __ Vo Notes
T p1yg. (measured at thas ) PLH (measured at nez ) Vou 1 When measuring fmax , tl- and tf § 2.5113.
Outputs | Qe 13v 13V Vor 2. tq is the bit time when all outputs are LOW.
oy, (measured st taen) g0 (measured at tavo ) B
______‘ ‘ Vou
Qo 13V 13V VoL
1!n+vﬂ§()£€|ock%:l;ﬂﬂ'§)__tmu [t esesarine) Vo
Borrow 13v 13v VoL
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Waveforms—3  tpLu, tpuL (Load, Reset = Q)

tr tf

90% 90% 3V
Reset 10% P1-3VI3VN 109
twiReset) t t ov
2 20ns T| f
3V
Inputs Data
(A~D)
ov
Vou
Load
T
o Vo
Output Q Vou

1.3V 1.3V *1.3\]
VQ[,

Notes
1. Input waveform: tr=T7ns, t;=7ns

M Timing chart

Reset
Load

Data | B I e e T T
Inputs C_rl_—'—'l_—_-. ————————————————

Count Up T L FLILILILS

I
] |
|
] ]
| | |
[ | | |
Count Down ————T7— LT
1 | | | | I
Qx— ! T Sy W gy RN gy N
—_ | | | |
Outputs { g J: | L | I
—_- [ | | |
Q=1 T L N
b [ | |
Rk I TN s | L 1
[ [ | 1 1 |
Carry I LJ — '
Borrow I N B - !
[ [ 1 | ! |
Sequence ol 17 | 8 9 0 1 2 | | 1 0 9 8 7 ‘
Illustrated Rﬂes‘:t Set [ Count Up | | Count Down |

nan



LS TTL DN74LS Series DN74LS193
DN74LS$193

Synchronous 4-bit Binary Up/ Down Dual Clock Counters (with Reset)

B Description P
DN74L8193 is a synchronous hexadecimal (4-bit binary)
up/down counter with direct-coupled reset input and set
input.

B Features

Exclusive clock input for up count and down count
Asynchronous set input

Direct-coupled reset input

Easy cascade connection 16-pin plastic DIL package

High-speed counting (f,.x = 32MHz typical) P-5

Wide operating temperature range (Ta = —20 to +75°C)
16-pin Panaflat package (SO-16D)

M L ogic diagram

Data Inputs

A B (E l;) Pin configuration (top view)
Load 4—
C°{‘J"p‘ ﬁ 5 Carry
/ J Dy B[ — [16] v
r: | T” .“" QBEZ: Qs B A ——EData A
e L3n Uil Outputs Inputs
Q"E_QA Reset —EReset
Count | L Count g, orrow
Count ﬁ D"’Borrow Inputs { Down 4 Down EB rre Outputs
Down ofye— C‘"I'J'“ E—ﬁ‘"’"( Carry ECarry
Reset 0 ’ '
Qa Qg Qc Qn QCE-—QC Load ELoad
Outputs
OUlPUts " QnE_Qh D C —-—EDMa C | Inputs
GND E I————— 9 |Data D
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 A%
Output current Ion —400 HA
Output current Iou 8 mA
Operating temperature range Topr —20 25 75 c
Clock frequency felock 0 25 MHz
Pulse width tw 20 ns
Setup time (reset) tsu (Reset) 20 ns
Set-up time tsu 20 ns
Hold time th 5 ns
Enable time tenable 40 ns
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DN74LS5193

W DC characteristics (Ta=—20~+757C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
\% . \Y%
Input voltage u 2.0
ViL 0.8 \
Vcc=4.75V, V]H=2V
Vou | Ve=0.8V, Iou=—4004A 2.7 | 3.4 v
Output voltage VoLt ¥°°f élv75V Io,=4mA 0.25 | 0.4 Vv
VoLz Vi =0.8V ToL=8mA 0.35] 0.5 | V
VCC =5.25V
I Vi=2.7V 20 | wA
Vcc =5 . 25V —
Input current I Vi=0.4V 0.4 mA
Vee=5.25V
I Nty 0.1 | mA
Output short circuit current** Tos Vee=5.25V, Vo=0V —15 —100| mA
Vc(; =4.75V —_
Input clamp voltage Vi L= —18mA 1.5 v
Supply current*** Icc Vec=5.25V 19 34 mA
* When constant at Ve = 5V, Ta=25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 sec.
*** Measured with all outputs open, reset and load inputs grounded, and 4.5V applied to all other inputs.
B Switching characteristics (Vcc=5V, Ta=257T)
Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency | fmax 25 32 MHz
toLy Count 17 26 ns
Carry
tpuL Up 18 24 ns
toLu Count 16 24 ns
D Borrow
tpuL own CL=15PF 15 24 ns
Propagation delay time tprn Either Q RL=2kQ 27 38 ns
tpuL Count 30 47 ns
t 24 40
PLA Load Q =
teuL 25 40 ns
tpuL Reset Q 23 35 ns
% Switching parameter measurement information 2. Waveforms
1. Measurement circuit Waveforms-1 . fmax, tpLu, teur (Count Uph¥)
d ]i Vee t
g Count U v % 3V
4.5V :f:3 Output —- ST . Toput " 0% k’?\fws N A hav ov
g Cout bl L ' on Dt e
1 § orf;, Borrow| ; 5 _W—'L E unmu'e“:i ’P . = 13\ Von
g \ﬂ;j::' L;_ 'I: __________ ! Qs o [ .[memmd W [ty (messured at tnsz ) Vor.
E Carry DT—| Same load circuit as above l = '[_—————Vun
; 1.3V 1.3V V
g8 Qa Same load circuit as above I Qo i et o | [t (messved attre) ot
500 g Outputs tng) -[:_____VUH
Zowt=50 % —p Qul—— Same load circuit as above l Qc v L Vor
2 < st t_| [t (eased s nr) -
8 —dusi Q- Same load circuit as above | Qo L;m ”~ Vo
2 ]Rese‘ Q - oo soHOL otk 6. |1y cmmmer e Vor
B * B Same load circuit as above—l )] [ . Vou
~ Carry 13V A13V
= Notes Vo

1. Number of pulse generator:

2. Cy includes probe and tool floating capacitance.

3. Diodes are all MA161.

s increased as needed. 1

duty cycle = 50%.

2. When measuring fi,,x, t; and ty £ 2.5ns.

3. t, is the bit time when all outputs are LOW.

. Input waveform: t; £ 15ns, t¢ < 5ns, PRR = IMHz,
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DN74L5193

Waveforms-2 fmax, tpLu, tpHL(Count Downfd)

Count Down

Input

Outputs

Notes
1. Input waveform: t, £ 7 ns, t¢ < 7ns, PRR =1 MHz,
duty cycle = 50%.
2. When measuring fi,,«, ty and t¢ £ 2.5ns.

3. t, is the bit time when all outputs are HIGH.

t

90%
10%

Y
90%
10%

twn y twi

S A

i 4 (measured at 1as0)

13v

|

Waveforms-3 tpry, tpur(Load, Reset—Q)

3V
ov
Vou

yp (measured at ta.a )

j

3V

L3V

[Th11 (measured at tayz )

Vor.
Vo

<
i1, (measured at tnag )

|

Vou.

L1 (measred at (naz)

13V

Vou

4
Ly, (measured at thez)

Vor.

L1 31 (measured at tayo )

3V

Vou

Vor

<
{tn + ol clock -

Ly, (Ll i (measured at ty40)

Borrow

§

13V

1.3V

3. Table of measurement conditions

o
Vor.

Reset
Data
Inputs | (o ~D)

Load

Output Q

b Y

% K |
1o 13V VY 10

Notes
1. Input waveform: t,<7uns, t;<7ns

3y

Para- Mode Inputs Outputs
meter Reset Load Count up | Count down [ Dy~Dp | Qa~Qp Carry Borron
fmax Count up GND 4.5V IN 4.5V GND OUT OuUT
Count down GND 4.5V 4.5V IN GND ouT ouT
Count up GND 4.5V IN 4.0V GND ouT OUT
tprm Count down GND 4.5V 4.5V N GND ouT ouT
tonr, Load GND IN GND GND IN ouT
Reset IN IN* GND GND 4.5V ouT

* Applied for initialization.

B Input pulse conditions

tw
ts
ty
tr

= min

= min

= min

20ns
20ns
Ons

40ns

(Count up/Count down/Load/Reset)
(Data to Load)
(Data to Load)
(

Load/Reset to Count up/Count down)
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W Truth tables

Inputs Outputs
Operation mode
P Reset | Lood Count Sount Da Dg Dc Dp Qa QB Qc Qp | Carry |Borrow
p own
H X X L X X X X L L L L H L
Reset
H X X H X X X X L L L L H H
L L X L L L L L L L L L H L
L L X H L L L L L L L L H H
Load
L L L X H H H H H H H H L H
L L H X H H H H H H H H H H
Count up L H | T H X X X X Count up HY | H
Count down L H H | T X X X X Count down H [H?
1) Carry = Count up, Q4 - Qg - Qc - Qp o
2) Borrow = Count down, Q4 - Qp - Qc - Qp
Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.
3. X: Either HIGH or LOW; doesn’t matter.
4. £ :Change from LOW to HIGH.
W Timing chart
Reset __4
Load
A oo oI IIZITToTCTITIITE
Data B e mm - - - e -
Inputs | ¢ \CCTTTICDICTTooTTToTTITII
D T inbeiububububebaiabeiutatupupupainpe
Count Up
Count Down Spliplipfipige
Qa L L1 o
Qs Z°o I L g - | | -
Outputs b
Qc 2= 1 g
Qo 2 L I B
Carry LJ
Borrow u N
0 13 14 150 1 2 1 0 1514 13
Count Up Count Down
Reset Set
Notes
1. Reset takes preference over load, data, and count 2. During the count up the count down input is HIGH,
inputs. and during the count down the count up input is
HIGH.
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DN74LS194A

DN74LS194A

4-bit Bidirectional Universal Shift Registers

W Description

DN74LS194A is a bidirectional 4-bit serial/parallel input to
serial /parallel output shift register.

Features

M Logic diagram

Parallel Inputs

Synchronous serial/parallel input to serial/parallel output
Right shift and left shift
Mode-control input
Directcoupled reset input
Hold mode function

Wide operating temperature range (Ta = —20 to +75°C)

P-2

16-pin plastic DIL package

P-5

16-pin Panaflat package (SO-16D)

-

Mode A B C D
Control | S Do N . R N
Inputs | Soo—por ] ] Pin configuration (top view)
shift Right || |1 IH—=fHridr—llL o oShift Left
Serial Input Serial Input NS
Reset| 1 EVCC
Sa o, Shift l Reset
:;l‘ < Serial }‘n‘g\}:: 2 " @ L_‘EQA
Clock e Q
Reoscel Do— [ l AE B EQE Parallel
0
Qa Qs Parallel BE"_— B Qe '_‘EQC e
Inputs
put cE— C QD'—‘EQD
s —p cP4—{11]Clock
Shift
Serial [I—ne;\:tE_— L S Si ES' Mode
onol3 ols, Control
8 Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4,75 5.00 5.25 A%
— A
Output current Low 400 #
Tor. 8 mA
Operating temperature range Topr —20 25 75 T
Clock frequency felock 0 25 MHz
Clock pulse width twcm 20 ns
Reset pulse width tW (Resen) 20 ns
Mode Contorol 20 ns
Set-up time A,B,C,D,R,L tsu 30 ns
Reset (non-operating condition) 30 ns
Hold time th 0 ns
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B DC characteristics (Ta=—20~4757C)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Input voltage M 2.0 v
Vi 0.8 A
Vcc=4.75V, V|H=2V
Vou VL=0.8V, Ioy=—4004A 2.7 | 8.5 v
Output voltage Vous ¥CC; ;\./7 5V Ioo=4mA 0.25 | 0.4 \%
Vorz Vi =0.8V Io.=8mA 0.35| 0.5 | Vv
Iy 3?;?57'3,5\' 20 | wA
Input current I yfiji%sv —0.4| mA
1=VU.
Vcc =5, 25 \%
L Vi=7V 0.1 | mA
Output short circuit current** Ios Vec=5.25V, Vo=0V —15 —100| mA
Input clamp voltage Vik Xczc - Il‘ 87:}:/ —1.5] v
Supply current Iec Vec=5.25V 15 23 mA

* When constant at Vg = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Measured with all outputs open, A through D inputs grounded, and 4.5 V applied to Sp, S, reset and serial inputs;
clock input momentarily grounded, following which 4.5 V is applied to it.

M Switching characteristics (Vcc=5V, Ta=257T)

Parameter Sym Inputs | Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency fmax 25 36 MHz —
teuL Reset CL=15pF 19 30 ns —
Propagation delay time teLu Clock Q RL=2kQ 14 22 ns ——
teuL 17 26 ns —

¥ Switching parameter measurement information

. . tput
1. Measurement circuit Outp
4.5V IVcc m——————————— =
> TR |
Pulse ] 1
generator 9 ——l CP q, 1 !
=] L N 1
Input o5 So 1 FCu !
2 8 ’—— S, L; _;
Zout=500 88—r %
el |
,t R=s00| 22 L q, -I—{Same Toad circuit as above |
55 A ko
Gt It
IR~} B T
o~ % ; Q¢ m Same load circuit as above J
1[;—. Bl 1o  Qol-4{Sameload circuit as above |
L4 Reset Notes
1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161.
2. Table of measurement conditions
Para- | Input Inputs Outputs

meter| Output Tpecet[ s, [ s, [cP | L R A B C D | Qa] Qs | Qc | Q
o Right shift| 4.5V [4.5V [GND | IN |4.5V| IN |[GND |GND |GND |GND | OUT | OUT | OUT | OUT
Left shift 4.5V |GND |4.5V| IN | IN [4.5V|GND[GND | GND | GND | OUT | OUT | OUT | OUT
Reset—Q| IN [4.5V{4.5V| IN { GND |GND [4.5V 4.5V 4.5V [4.5V | OUT | OUT [ OUT | OUT

:;‘:: ClockerQ 45V |4.5V|GND| IN [4.5V| IN |GND|GND |GND |GND | OUT | OUT | OUT | OUT
45V |4.5V|GND| IN | IN [4.5V|GND|GND |GND |GND|< JT|OUT | OUT | OUT
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3.Waveforms
Waveforms-1 (fmax, CP — Q) Waveforms-2 (Reset — Q)
tr t
3V
3V
E . Clock 1%
W0y ov
{ 3y 3V
L.R & oV Reset ov
Vou
J— Vou 1.3V
(0]
Output Q . va utput Q Vor.
Notes ’
1. During right shifts, measurement made with: Notes
Qa =tn+1, QB =tn+2,Qc =th+3, Qb =th+a 1. Input waveform: tr <15ns, t; =6ns
During left shifts, measurement made with:
QA =tn+4, QB Tth+3, Qc = ta+2, QD = tn4y
2. Clock waveform: t, £ 15ns, t¢ S 6ns, PRR = I1MHz,
duty cycle = 50%.
3. L or R waveform: t; £ 15ns, t; £ 6ns.
M Truth tables
Inputs Outputs
R Mode Clock Serial Parallel Q Q Q Q
t < .
“t s T s O TLeft | Right | A B C D * * ¢ ’
L X X X X X X X X X L L L L
H X X L X X X X X X Qo Qo Qo Qo
H H H t X X a b c d a b c d
H L H t X H X X X X H Qn Qin Qcn
H L H t X L X X X X L Qan Qun Qcn
H H L 1 H X X X X X Qun Qcn Qin H
H H L t L X X X X X Qgn Qcn Qi L
H L. L X X X X X X X Qo Qo Qco Qo
Notes 1. H: HIGH voltage level. 6. Qaos QBo> Qco,> Obo: Qas Qp, Qc, and Qp levels
2. L: LOW voltage level. prior to determination of input requirement shown
3. X: Either HIGH or LOW; doesn’t matter. in table.
4. t: Change from LOW to HIGH. 7. Qan> QBn> Qcns Qon: Qa, Qs, Qc, and Qp levels
5. a,b,c,d: Constant input level of inputs A, B, C, D. prior to nearest clock change.

H Timing chart
Clock J"LﬂJ'I.l'UUM.F‘LH.ﬂ.I‘U‘LI‘LnJ‘U’

Mode Control {SO =i

s1 '—|___:——1___

Inputs : i 1

Reset -—,L': i i ; H Bl

Serial Data R bt I : : :m :
Inputs L E - N W pary I gy TNy HEN

O — =

Parallel Data | B : 5 E :

Inputs C i : H

D _. i : H
QT3 il A

Qs =23 H o :

Outputs g T 1
Qe 23 1L L

QI M
D = . L L
Reset Load Shift Right Shift Left Inhibit  Reset
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DN74LS195A

DN74LS195A
4 -bit Parallel-Access Shift Registers

@ Description
DN74LS195A is a 4-bit serial/parallel input to serial/parallel
output shift register with direct-coupled reset inputs.

Il Features

Synchronous serial/parallel input to serial/parallel output
Right shift

Left shift capability with external connection

J and K serial inputs

Mode-control inputs

Direct-coupled reset inputs

Qp and Qp outputs

Wide operating temperature range (Ta = —20 to +75°C)

M Logic diagram

P-2

16-pin plastic DIL package

P-5

e

16-pin Panaflat package (SO-16D)

Serial " " " "
In;::l?s Parallel Inputs Pin.configuration (top view)
JK A B C D N~
Reset E—L EVCC
Shift/Load , ps Reset
Co:nrol o Serial JE-‘—J ’ 2 _—1@‘23
Bl F Yy S S Sy [
AE——A Qc—13] Qc { Outputs
Clock P> Parallel BE-— i QD‘JEQ
Reset >0 Inputs el a1
Reset E ¢ ° E ’
A [T} CP4—110] Clock
if/Load
S
= anp[E] _EH——E] Shift/Load
Qp Qyn
Parallel Outputs
H Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \'
Output current Tou —400 HA
Output current ToL 8 mA
Operating temperature range Topr —20 25 75 T
Clock frequency felock 0 30 MHz
Clock Pulse width twer 16 ns
Reset Pulse width W (Reset) 12 ns
Shift / Load 25 ns
Set-up time Seiral and Parallel Data tsu 15 ns
Reset Inactive State 25 ns
Release time trelease 10 ns
Hold time th 0
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DN74LS195A

B DC characteristics (Ta=—20~475T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input voltage Vin 2.0 v
Vi 0.8 \%
Vcc=4.75V, VKH=2V
o | Vo | v =0.8V,  Iou=—4004A 2.7 | 3.4 v
utput voltage Vout ¥ccf é;v7 5V Io,=4mA 0.25 | 0.4 \Y4
VoLz Vi —0.8V ToL=8mA 0.35| 0.5 | V
VCC =5.25V
I V,=2.7V 20 | #A
VCC =5 .25V —
Input current I Vi=0.4V 0.4| mA
Vcc =5. 25 V
I V=7V 0.1 mA
Output short circuit current®* Tos Vee=5.25V, Vo=0V —15 —100 | mA
I t cl 1 Vc(; =4.75V _
nput clamp voltage Vig L _18mA 1.5 V
Supply current*** Icc Vec=5.25V 14 21 mA

* When constant at Ve = 5V, Ta = 25°C.

** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*%* Measured with all outputs open, shift/load inputs grounded, 4.5V applied to J, K, and data inputs; reset inputs are
momentarily grounded, following which 4.5V is applied to them; next, clock inputs are momentarily grounded and

then 4.5V is applied to them.
M Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs | Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency fmax | Clock |[Qa~Qp 30 39 MHz
teuL Reset | Qa~Qp| CL=15pF 19 30 ns
Propagation delay time tein Clock | @ A~Qp | Ru=2kn 14 22 ns
teur Qp 17 26 ns

3% Switching parameter measurement information
1. Measurement circuit

9 Vee [T M
1 1
1
|
Input :
1
. PCP
P::::ator I g Shift/ I E
g7 a0 >  Lead doutput_________ ' J
Lout =, =
x %) o g K Qs -I'[Same load circuit as above |
g Output
Input | & § A P
— p § § g Q¢ -i-‘&me load circuit as abovel
generator é’ 3 b Output
Zout=500 [50 ~ & t——of Reset Q) i{Same load circuit as aboveJ
™ Q Output
Qi+ Same load circuit as abovel
Notes

1. Cy includes probe and tool floating capacitance.
2. Diodes are all MA161.
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2. Table of measurement conditions
Para- Input Inputs Outputs
meter | Qutput | Reset [Shift/Load| J K |[cpP| A B c D | Qs ) Q| Q| Q | Qb
fmax 4.5V| 4.5V [4.5V/GND| IN |[4.5V|4.5V|4.5V 4.5V |OUT | OUT |OUT |OUT | OUT
teuL g‘;iﬁ‘é:) IN | GND [4.5V|4.5V| IN |4.5V|4.5V|4.5V|4.5V|OUT |OUT|OUT | OUT
tpiy |Clock = {4.5V| 4.5V [4.5V|GND| IN [4.5V|4.5V 4.5V 4.5V |OUT |OUT|OUT | OUT [ OUT
teur |Q4~Q0,Q0{4.5V| GND |4.5V|4.5V]| IN IN IN IN IN |OUT|OUT|OUT |OUT |OUT
3.Waveforms
“t tr Notes .
Reset 'élw;(m L g 3V 1. Input waveform: t, < 15ns, t¢ < 6ns, PRR = 1MHz,
t W:‘ 07 T ~ - oV duty cycle = 50%.
Clock ral ". toey 2 3V 2. The reset pulse is applied before each test.
10‘;::/” . :\ \ - ]:M C ov 3. tpyr and tpy gy are measured at t, 4, and confirmed
e - et v through a correct data shift function test at tn4.
Data —| '4‘3\7E L3V 13V 13V ov 4, Except when the shift load is HIGH, J and K inputs
Shift/ o trelese - 2y are measured the same as A, B, C, and D inputs.
Load 13V} f o 1,3\'{ 13\; 5. ty,:  Bit time before clock conversjon.
o ton, o o, ov ta+1: Bit time after one clock application.
utput Q —L_J{l';\ o Vou tn+q: Bit time after four clock applications.
Vor
W Truth tables
Inputs Outputs
Shift Serial Parallel —
Reset {ad Clock 7 7 n B C D Qa Qs Qc Qp Qp
L X X X X X X X L L L L H
H L t X X a b c D a b c d d
H H L X X X X X X Qao | Qo | Qco | Quo | Qoo
H H t L H X X X X Qao Qao QBn Qcn Qcn
H H t L L X X X X L Qan Qpn Qcn Qcn
H H t H H X X X x H Qa | Q8 | Qo | Qe
H H t H L X X X X Qaa Qan Qgn Qcn Qca
Notes 1. H: HIGH voltage level. 5. a~d: Constant input levels of inputs A through D.
2. L: LOW voltage level. 6. Qao ~ Qpo: Levels of Q4 through Qp prior to determina-
3. X: Either HIGH or LOW; doesn’t matter. tion of input requirements shown in table.
4. 1: Change from LOW to HIGH. 7. Qan ~ Qcn: Levels of Qa, Qp, and Q¢ prior to nearest

Hl Timing chart

Clock
Reset
Serial J
Inputs K
Shift Load
Parallel A
aralle
Data 2
Inputs
D
’QA
Q
Outputs ?
’Qc
Qv

clock 1 change.

Juinunorunre

I

=) | —;Irj

]JJL,

1

1

I 1

[ " N

|
Reset

Serial Shift

|
-

Load

|r=i
Serial Shift
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DN74LS196

30MHz Settable Decade Counters/ Latches

M Description P-1
DN741S196 is an asynchronous decade counter with direct-
coupled reset input and set input.

M Features
® Direct-coupled reset input and asynchronous set input
® Capability for independent use as binary and quinary coun-

ters
® High-speed counting (f;, ,x =40MHz typical)
® Wide operating temperature range (Ta = —20 to +75°C) 14-pin plastic DIL package
P-4
M Logic diagram (1/2) %
Pata A
nput O—_D
Count/Load 1
ount/Loa F Set 14-pin Panaflat package (SO-14D)
Reset 3 wf—°Qa
Clock 1 T
Reset - " N "
Data __-D,_j‘ Pin configuration (top view)
Input Bo— T+ Do
n SelQ“ QB . /
Clock 2@ P Count/Load| 1 E\'{ «
eset Count/Luad
L - Output Q¢ E——u‘ ' Rvmo—E] Reset
Output
Ce ) 13—c Qu—12{Q1 Output
2 Data I LE ‘ ] b
Lo Qc Inputs l AE—‘\ “'_EID .
Data Input
Input L fescl Output Q. E""“U\ B—EB e
X Clock 2[6 |4 jst—{9]Qn Output
A
° 4 b 6xp[7] L—Ecmck 1
_D Set Qp
Qo
P
. E Reset J=
B Absolute maximum ratings
Parameter Sym. Rating Unit
Input voltage Vi | —0.5 5.5 \Y%

* Refer to the family ratings for other parameters.
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Il Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y%
Output current Low —400 KA
oL 8 mA
Operating temperature range Topr —20 25 75 ¢
Count Clock 1 Input 0 30
frequency Clock 2 Input teount 0 15 MHz
Clock 1 Input 20
Clock 2 put 30
Pulse width tw ns
Reset 15
Load 20
. High Level Data ¢ 10
Setup time Low Level Data su 15 ne
Hold time High Level Data t 20 ne
Low Level Data 20
Enable time tenable 30 ns

M DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Vg 2.0 \Y%
Input voltage
Vi 0.8 \ ——
Vee=4.75V, V=2V —
Vou Vi=0.8V, Iloy=—400uA 2.7 1 3.4 M E___
Output voltage** Voii Vec=4.75V Io.=4mA 0.25 | 0.4 \Y
V[H = 2 V
VOL2 V[L=0.8V 101_=8mA 0. 35 0 5 \%
Data, Count / Load v 5 95V 20 HA
Reset, Clock-1 Ly cem e 40 | pA
Vi=2.7V
Clock-2 80 MA
= Data, Count/ Load —0.4| mA
?5‘ Reset I Vee=5.25V —0.8| mA
E | Clock-1 ‘L Vi=0.4V —2.4| mA
=1
£ Clock-2 —2.8| mA
Data, Count/ Lead v 595V 0.1 mA
Reset, Clock-1 f V“'__S 5V 0.2 | mA
Clock-2 Y 0.4 | mA
Output short circuit current***| [ ¢ ztcz =0 % -25V —15 —100| mA
Vec=4.75V —
Input clamp voltage Vik L= —18mA 1.5 V
Supply current*** Iec Vee=5.25V 16 27 mA

* When constant at Vo = 5V, Ta = 25°C.
** When testing Q4 output, a current to which the rated upper limit value for the Iy of the clock-2 input has been
added is applied to the specified I5y..
**% Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
wkkk Measured with all outputs open and all inputs grounded.
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B Switching characteristics (Vcc=5V, Ta=25C)
Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximym clock frequency | fmax | Clock 1 Qa 30 40 MHz
teLu 8 15
Clock 1 Q
teuL A 13 20 ns
t 16 24
PR Clock 2 Qs ns
tpuL 22 33
teLn 38 57
Clock 2
touL Q| —15pF a | e |
Propagation delay ti t = 12
pag: y time PLH Clock 2 Q RL=2kQ 18 ns
tpuL 30 45
teLu Qa Qs 20 30
A,B,C,D ’
teuL Qc, Qo 29 44 e
t 27 41
L Load Qa~Qp ns
tpHL 30 45
tpHL Reset Qa~Qp 34 41 ns
¥ Switching parameter measurement information
1. Measurement circuit
A5V, @ Vec
2
3
g T
Input 3 —qcp, Qa :
g —dcp, I
Pulse g |
generator § a 1
Zout =500 58 3 c Q
T;T " E QB Same load circuit as above ]
(o}
Pulse T ,; C‘i‘%‘l’g Q Same load circuit as above |
generator 50| 8 oad =P —z—l d it as above
Zout =500 0 5 Reset Same load circuit as af _]
r 5 3
= Notes
7J7' ~ 1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161.
2. Table of measurement conditions
Inputs Outputs
Para- |, ts/Output C Dat
meter | PPUtS/Uutputs Lount | ~p_ - = .
Reset Load CP-1 | CP-2 A B C D Qa Qs Qe Qy
fmax 4.5V |45V | IN tlg'ng:d GND | GND | GND | GND | OUT | OUT | OUT | OUT
CP-1-Qs | 4.5V |45V | IN I{(i)“ged GND | GND | GND | GND | OUT
A
CP-z—»g“'QC 4.5V |45V |45V | IN | GND | GND | GND | GND OUT | OUT | ouT
tei |A, B, QsQs Linked | [« . ; .
ton C. D~ QueQn 4.5V | GND | 4.5V 10 Qp IN IN IN IN OoUT | OUT | OUT | OUT
_.QaQp : Linked{4.5V or|4.5V or[4.5V or 4.5V or
Load Qe Qu 4.5V IN 4.5V t0Qa | GND | GND | GND | GND OUT | OUT | OUT | OUT
.Qa.Qs . . Linked r
Reset Qe.Qp IN IN 4.5V t0 Qa 4.5V | 4.5V | 4,5V | 4.5V | OUT | OUT | OUT | OUT
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3.Waveforms
Waveforms-1 fmax (CP—1), ty (CP—1), Waveforms-4 ty (Load). tey. tn(H. L),
toru, tenn (CP—Qy) trar. tern (Load — Q)
tsu  th tsy
LH [
; 3.5V Inputs - 'ﬁ ) ,—-—-35\/
CP—1 10% % 13V ov A~D 13V 1.3V

Low, twsoom i 220m
_/—'\ /: 35V
L3V Vou CIL _/—-\ 13V Arav

Output Qa

Vor [ [
Outputs Vou

Qa~Qv 13V 13V
Vor.

Waveforms-2 fma (CP—2), tw (CP—2), tpyy,tpuL Waveforms-5 tpiu, teu (Data — Q)
(CP—2 = Qg, Qc. Qi)

3.5V
- oV Inputs N S 35V
A~D ' . ov
Vou i) i v
Outputs lon
— VoL P . .
PHI Q.\ Qll
.."_ Vor
1.3V ) VOH
Outputs ) Qc Ly tow. o YoM Notes
- Vou 1. CP-1 and CP-2 waveforms:
13\ 13v ty £ 15ns, t¢ £ 6ns, PRR = 1MHz, duty cycle = 50%.
Q Vor. 2. When measuring f;;,, t; and t¢ < 2.5ns.
Waveforms-3 tw (Reset), tpuy (Reset — Q)
—\_[ 3.5V
CIL ov
\ L 21505 . 35v
Reset 13V - 1.3V OV
Vou
Outputs 1.3V
Qa~Qu __/ \k VoL
B Truth tables
1. decode. (BCD) 2. Bi-quinary
Count Outputs Outputs
oun Count
Qp Qc Qs Qa Qa Qp Qs Qc
0 L L L L 0 L L L L
1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L L H H 3 L L H H
4 L H L L 4 L H L L
5 L H L H 5 H L L H
6 L H H L 6 H L L L
7 L H H H 7 H L H H
8 H L L L 8 H L H L
9 H L L H 9 H H L H
Notes 1. Q, is connected to CP-2. Notes 1. Qp is connected to CP-1.
2. H: HIGH voltage level. 2. H: HIGH voltage level.
3. L: LOW voltage level. 3. L: LOW voltage level.

~257—

[T



LS TTL DN4LS Series DN74LS197
DN74LS197

30MHz Settable Binary Counters / Latches

Bl Description P-1
DN74LS197 is an asynchronous hexadecimal (4-bit binary)
counter with direct-coupled reset input and set input.

Features

e Direct-coupled reset input and asynchronous set input

® Capability for independent use as binary and octal counters
® High-speed counting (f;,5x =40 MHz typical)

® Wide operating temperature range (Ta = —20 to +75°C) 14-pin plastic DIL package
P-4
M Logic diagram w
Data
Inputs A

Reset Set ——°Qa

Count/Load :ﬁ_‘ ./ 1 14-pin Panaflat package (SO-14D)

Clock 1 (,pQA - " " "
Reset Pin configuration (top view)
Data
Inputs B ﬁ/—‘
Count/LoadE—] E\Lc
Qs Comi/Toal
Clock 2 Output QCE—‘-Qq Reset ERese\
3 QuF—12{Qpn Output
Outputs Pata {CE I ] poe
nputs | | ]
c AE A b ED Data
Inputs
Output Qa5 F—f BI—{10}|B
D c
ata .
Inputs Clock 2[[6 41 )ast—{ 8] Qu Outpur
GNDE E](,‘lock 1
D
o
Cp
Reset
B Absolute maximum ratings
Parameter Sym. Rating Unit
Input voltage v, | —o0. il 5.5 v

* Refer to the family ratings for other parameters.
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B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \Y
Output current lon —400 HA
ot 8 mA
Operating temperature range Topr —20 25 75 T
Count Clock 1 Input ¢ 0 30 MH
z
frequency Clock 2 Input count 0 15
Clock 1 Input 20
Pulse width Clock 2 put tw 30 ns
Reset 15
Loacb 20
. High Level Data 10
Set-up time tsu ns
Low Level Data 15
Hold ti High Level Data ¢ 20
01 time Low Level Data h 20 ne
Enable time tenable 30 ns
B DC characteristics (Ta=—20~475T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Input voltage Viu 2.0 v
Vi 0.8 \Y
V(;(;=4,75V, V|H=2V
Vou | v =08V, Igu=—4004A 27134 M
Output voltage** Vou, Vee=4.75V Io.=4mA 0.25 | 0.4 \
V]H =2V
Vorz Vi.=0.8V [oi.=8mA 0.35 | 0.5 \Y
Data, Count / Load v 5 25V 20 HA
Reset, Clock-1 Iy e 40 | pA
Vi=2.7V
Clock-2 80 HA
= Data, Count/ Load —0.4| mA
g Reset I Vee=5.25V —0.8| mA
2 | Clock-1 ! Vi=0.4V —2.4| mA
& | Clock-2 —1.3| mA
Data. Count / Load . 5 95V 0.1 mA
Reset, Clock-1 I e 0.2 | mA
Vi=5.5V
Clock-2 0.4 mA
Qutput short circuit current***|  [,g 1/(,(,:=0325\ —15 —100| mA
Input clamp voltage Vik X‘__ﬁii‘gms I —1.5( V
Supply current®** Iec Vee=5.25V 16 27 mA

* When constant at Ve =5V, Ta = 25°C.

** When testing Q4 output, a current to which the rated upper limit value for the Iy of the clock-2 input has been
added is applied to the specified Ioy,.

*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

**k%k Measured with all outputs open and all inputs grounded.
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DN74L5197

B Switching characteristics (Vcc=5V, Ta=25%C)

Parameter Sym Inputs | Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency | fmax | Clock 1 Qa 30 40 MHz
teLn 8 15
Clock 1
tonL o o 4 | 21 |
teLn 12 19
Clock 2
toL o Qe 23 | 35 |
teLn 34 51
Clock 2
tont o Q| o =15pF a2 | 63 |
P tion delay ti t . 55 78
ropagation delay time PLH Clock 2 @ RL=2kQ ns
teuL 63 95
t 18 27
Pl a,B,C,D| 9 Qs ns
teuL Qc, Qo 29 44
teLn 26 39
L ~
to oad Qa~Qp 30 " ns
tpuL Reset Qa~Qp 34 51 ns
% Switching parameter measurement information
1. Measurement circuit .
45V , & Vee
( S \ ?
s
o
&
Input | 8 j CP,  Qa
=]
[
Pulse I E CP2
generator 5 A
Zout=500 50( & 8
Q| g D QB
= Q Same load circuit as above |
(] Cc
Pulse t 2 Count Same load circuit as above |
generator 50| 8 Load Q0
Zout=500 | i al s Reset 2 —| Same load circuit as above |
; R0 S |
\ & /
Notes
1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161.
2. Table of measurement conditions
Inputs Outputs
Pare- Inputs/Outputs C Data
meter Reset (I):l:ad- CP-1 | CP-2 A 5 C D Qa Qs Qc Qp
fmax 45V | 4.5V | I |64 GND | GND | GND | GND | OUT | OUT | OUT | OUT
CP-1-Q, |4.5V 4.5V | IN {g"é‘iﬂ GND | GND | GND | GND | oUT
cp-z—»gB’QC 4.5V | 4.5V | 4.5V | IN | GND | GND | GND | GND OUT | OUT | OUT
teu (A, B _ QaQs Linked
ton C, D~ Qo 4.5V | GND | 4.5V t0 Qa IN IN IN IN OUT | OUT | OUT | OUT
_QaQs . Linked|4.5V or|4.5V or(4.5V or{4.5V or
Load Qe. Qo 4.5V IN 4.5V t0Qa | GND | GND | GND | GND OUT | OUT | OUT | OUT
Q4. Q Linked
Reset—'QA'Qs IN IN 4.5V (o Qa 4.5V | 4.5V {45V |45V | OUT | OUT | OUT | OUT
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3.Waveforms
Waveforms-1 fmax(CP—1), tw (CP—1), Waveforms-3 tw (Reset), tpuL (Reset — Q)
tpLn, tpHL (CP—Q4)

lsn th tsu
i

Inputs k v q L3V k 35v
3.5V iz 20m twz20m 35V
Vou tein tom.

Outputs v”"
Vo Qa~Qu j -

Vou.

Waveforms-2 fpa (CP—2), tw (CP—2), tpLu,tpuL Waveforms-4 tw (Load), tsu, tn(H, L), teue, tpLn(Load = Q)
(CP—2 - Qp, Qc, Qp)

Output Qa

In‘zuts 3.5V

~D
13V, 13V s 35V . - ov
tow, ov Outputs Ny S Vou
Vou @ @ Vor.

tein tpur,
im e Vou Waveforms-5 tpLu, tpui(Data — Q)

Outputs ¢ Qc

—\—[ 3.5V

CIL ov

Qo tuzisms
3.5V
13V 13v
Reset 2 oV
Vou
Outputs
—/ 1 Vo

Notes
1. CP-1 and CP-2 waveforms:
t, £ 15ns, t¢ £ 6ns, PRR = 1MHz, duty cycle = 50%.
2. When measuring f,,,,, t, and t¢ < 2.5ns.
Bl Truth tables

T

Outputs
Count Q Qe Qs Qs
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H

Notes 1. Output Q4 is connected to clock CP-2. 2. H: HIGH voltage level. 3. L: LOW voltage level.
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DN74L5240

Octal Buffers AND Line Drivers (with 3-state Outputs)

Bl Description P-3
DN74LS240 contains two buffer blocks, each with independent
output-control inputs common to four circuits and 3-state
inverted outputs.

Hl Features

Low input load coefficient (pnp input)

® Hysteresis (width = 400mV typical)

® Two circuit in-phase output-control inputs (G, and G,)
& High fan-out 3-state outputs (Io, =24mA, Ioyg = —15mA) 20-pin plastic DIL package
® Wide operating temperature range (Ta = —20 to +75°C) P-6

B Logic diagram (1/2)

20-pin Panaflat package (SO-20D)

Are ! ° °Y1 Pin configuration (top view)
A o———lzﬁ—o Y N\
‘ 1 ’ CIE 20] Ve

i [ZHpe
ZYAE

AAW-%‘*‘“ IAZE

19] G2

)

EIY\
:&—E 2A¢
FodH

\
z'Y;E%P\ 6] 17
G 14:[6] —%—s— [15) 2
2v.[Z] mjLa
LAIE—% &H13) 2
N \ [12) 1,
enp[ig] mps
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \Y%
Output current Lo 15 mA
lo 64 mA
Operating temperature range Topr —20 25 75 c
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B DC characteristics (Ta=—20~475T)

Parameter Sym Test conditions Min | Typ* | Max | Unit
Input voltage Vi 2.0 v
Vi 0.8 \Y
Hysteresis Vit—Vi7 | Vee=4.75V 0.2 0.4 \Y
Von \\}[:3;3\] }/()‘::2—\;5mA 2.0 v
Output voltage Vous \\;LIE:gg?\S/V ;/02:2.}/3 mA 2.4 | 3.4 N
Vori 2//;(;':3\/75 v lo.=12mA 0.25 | 0.4 v
Vorz Vi =0.8V Ioo=24mA 0.35| 0.5 \'
Output current Tozu &5:;&5 v Vo=2.7V 20 HA
Toz Vi =0.8V Vo=0.4V —20 | pA
In Vee=5.25V, V;=2.7V 20 HA
Input current IL Vee=5.25V, Vi=0.4V —0.2] mA
I Vee=5.25V, V=7V 0.1 | mA
Output short circuit current** los Vee=5.25V, V;=0V —15 —130] mA
Input clamp voltage Vik Vec=4.75V, Ix=—18mA —1.5/ V
Supply All outputs HIGH 13 23 A
current | All outputs LOW Iec Vee=5.25V 26 46 mA
**#% | Disable output 29 54 mA

* When constant at Vg = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*%% ] o is measured with all outputs open.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit

tpL 9 14
Propagation delay time M ns
teuL C.=45pF 12 18 ns

t; R, =667 20 0
Output enable time L 1.=6670 8 ns
tzn 15 23 ns
. . tiz C, =5pF 15 25 ns

Output disable time 1L=9p .

p tuz R.=6670Q 10 18 ns

% Switching parameter measurement information

1. Measurement circuit Vee Output
12 i e FP U,
4.5 :_ %R]_ 1
o
| S
Exmme 1 LDUNPS & WV
4B T _I_ I e 0 I | |
= —]2A : Cy. 5k k |
S L——' 2B S, |
Input =3 out! |
Pulse T 5138 putl — — — o~ — . — B
generator 5 1sa 2yb-3{ Same load circuit as.above |
Zout =500 [}
2 ,.L iﬂm - —*® 3vb3-{ Same load circuit as above |
@ e
E —q° 4y u—{ Same load circuit as above |

rL'_ S
J” Notes

1. Cy includes probe and tool floating capacitance.
2. Diodes are all MA161 or equivalent.
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DN74L5240

2. Waveforms

Waveforms-1
tr tf
v s v
. 13
Input 10 02 ov
Vo
1.3V 1.3V
In-phase output = tpuL VoL
PH tpL
Reverse-phase output Vou
1.3V 1.3V
VoL

Notes
1. Input waveform: t, < 15ns, t; < 6ns, PRR = IMHz,
duty cycle = 50%.

Waveforms-2
te f— tr
90%7} 3v 7%———3v
13V " ., 1.3v
Qutput control Rt ov 10% ov
Lz S, closed
S closed‘\_ ~4.5V tiz S, closed
! b
Output waveform-1 s 1.3V 15
, closed VoL — VoL
tuz 5V
= Vo 105V vy,
Output waveform-2 S, closed A 13V S ~15V
ov 1
§, closed S, closed
Notes

1. Input waveform: t. £ 15ns, t¢ £ 6ns, PRR = 1MHz, 3.
duty cycle = 50%.
2. Except when the output is disabled by the output
control, output waveform-1 occurs as a result of 4.

internal conditions such as a LOW voltage level. closed.

W Truth tables

Except when the output is disabled by the output
control, output waveform-2 occurs as a result of
internal conditions such as a HIGH voltage level.
When measuring tpyy and tpyp, S; and S, are

Inputs Outputs
6 A Y
H X Z
L H L
L L H
Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.
3. X: Either HIGH or LOW; doesn’t matter.
4. Z: High impedance.
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DN74LS241

DN74LS241

Octal Buffers AND Line Drivers (with 3-state Outputs)

B Description

DN74LS241 contains two buffer blocks, each with independent
output-control inputs common to four circuits and 3-state
non-inverted outputs.

M Features

® Low input load coefficient (pnp input)

® Hysteresis (width = 400mV typical) _

e Complementary output-control inputs G,,and G,)

® High fan-out 3-state outputs (Io, = 24mA, Ioy = —15mA)
® Wide operating temperature range (Ta = —20 to +75°C)

B Logic diagram (1/2)

Al&_—ﬁ__ch

A,

Az

A,

Ql

44

Note G,

——
G, —Pp—

Il Recommended operating conditions

P-3

20-pin plastic DIL package

L

20-pin Panaflat package (SO-20D)

Pin configuration (top view)

AR
12
2vi[3]

o

(

e

20) Voo

IAZE
2vs[5]

Q—Ezm

EIIYI

lAzE
2v.[7]

%—E 24

16] 17

1a[3]
Y, E

YIYIY|Y
PO

[14]1v:

G;\‘DE

[12] 1.
\—‘Q-E]zm

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \%
I -
Output current > 15 mA
loL 64 mA
Operating temperature range Topr -20 25 75 (¢
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M DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ* | Max | Unit
Input volt Vin 2.0 \Y
n
put voltage Vi 0.8 Vv
Hysteresis Vit—=Vi | Vee=4.75V 0.2 0.4 \Y
Vee=4.75V, V=2V
V()Hl V[L=0.5V, IOH=——15mA 2.0 v
Vee=4.75V, Vy=2V
Output voltage Von VTE= 0.8V, 10: =—3mA 2.4 3.4 v
Vori ¥CC_:_QV75V loL=12mA 0.25 | 0.4 \'
Vorz Vi =0.8V ToL=24mA 035 0.5 | V
Vee=4.75V =
Output current loza V=2V Vo=2.7V 20 HA
Toze Vi.=0.8V Vo=0.4V —20 HA
IH Vu;=5.25V. V[=27V 20 }lA
Input current I, Vee=5.25V, V;=0.4V —0.2| mA
I Vee=5.25V, V=7V 0.1 mA
Output short circuit current** Tos Vee=5.25V, V=0V —15 —130| mA
Input clamp voltage Vik Vee=4.75V, [;=—18mA —-1.5 V
Supply All oufputs HIGH 17 27 mA
current| All outputs LOW lec Vee=5.25V 27 46 mA
***| Disable output 32 54 mA
* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Joc is measured with all outputs open.
B Switching characteristics(Vcc=5V, Ta=25TC)
Parameter Sym Test conditions Min Typ Max Unit
P ion del . torn 12 14 ns
opagation delay time
rope Y Lo C;.=45pF 12 18 ns
Outout enable ti t. R, =667Q 20 30 ns
e time
utputena o tu 15 23 ns
. X ty C).=5pF 15 25 ns
le t :
Output disable time tuy R, =667Q 10 s -
% Switching parameter measurement information
. . V Output
1. Measurement circuit cc Outpu
45v.
|r_ R 1
% I
N 1A 1Y : . [P {SLII M |
@ —1B 1 199 |
s e, sk0 |
S 2B ! S }
IHPUt = —13A out! ; z 1
Pulse T 5138 putl _ _ _ . _ -
generator < _la 2yp-3—{ Same load circuit as above |
Zout =500 ol 1l
500 o 3vpd{ Same load cirouit as above ]
Sl e
@ ] S 4Y vi—[ Same load circuit as above |
Notes
J’r 1. Cy includes probe and tool floating capacitance.

2. Diodes are all MA161 or equivalent.
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2. Waveforms

Waveforms-1

Input

In-phase output

Reverse-phase output

Notes
1. Input waveform: t; £ 15ns, t¢ £ 6ns, PRR = IMHz,
duty cycle = 50%.

Waveforms-2

_.\ |3y Se— tr
1.3V 1.3V

Output control el ov 0% o
tze S, closed
trz
~4.5V S, closed
S closed\ ~15V
- ! v VA —
Output waveform-1 s, closed 1 Vo, .t e Vou
HZ
tzu V. $0.5V Vo
OH
- - ——r
Output waveform-2 S, closed A 13V . S elosed
S, closed S, closed
Notes
1. Input waveform: t; £ 15ns, t¢ < 6ns, PRR = IMHz, 3. Except when the output is disabled by the output
duty cycle = 50%. control, output waveform-2 occurs as a result of
2. Except when the output is disabled by the output internal conditions such as a HEGH voltage level.
control, output waveform-1 occurs as a result of 4. When measuring tpp y and tpyp, S; and S, are
internal conditions such as a LOW voltage level. closed.
M Truth tables
Inputs Outputs
G G, A Y
H L X Z
L H H H
L H L L
Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.
3. X: Either HIGH or LOW; doesn’t matter.
4. Z: High impedance.
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DN74L5244

DN74L5244

Octal Buffers AND Line Drivers (with 3-state Outputs)

[ Description

DN74LS244 contains two buffer blocks, each with independent
output-control inputs common to four circuits and 3-stage

non-inverted outputs.

M Features

® Low input load coefficient (pnp input)
Hysteresis (width = 400mV typical)

High fan-out 3-state outputs (Iog = 24mA, Iog = —15mA)

.
® Two-circuit in-phase output-control inputs (G, and G,)
.
°

Wide operating temperature range (Ta = —20 to +75°C)

B Logic diagram (1/2)

P-3

20-pin plastic DIL package

-

20-pin Panaflat package (SO-20D)

Pin configuration (top view)

| % ? \—/
A2 —o0 YZ G E 42 20] Vee
2] \@E G
As D _° Ys 23] 18] 1v:
a TN =,
A, o——%:—o Y, '\
2% 3] 161 v
z D 145 [€] %%%E 24
2v[7] [14]1v
1aE] —k—k—%—@ 240
2Yi E E 1Y,
GND 1] [11) 24,
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \
Output current lou —15 mA
ToL 64 mA
Operating temperature range Topr —20 25 75 T
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B DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ* | Max | Unit
Vin 2.0 \Y
Input voltage
Vi 0.8 \Y
Hysteresis Vit =V~ | Vee=4.75V 0.2 | 0.4 v
V(;(;=4.75V. V|H=2V
v()H] V1L=0.5V, Iou‘—’—lsmA 2.0 v
Vee=4.75V, Vy=2V
Output voltage Vouz V?:= 0.8V, 10: —_3mA 2.4 | 3.4 \Y
Vori Vee=4.75V Ioo=12mA 0.25| 0.4 \Y
Viy=2V
Voi.2 Vi.=0.8V Ior=24mA 0.35| 0.5 v
Tozu Vec=4.75V Vo=2.7V 20 HA
Output current Vig=2V
put ¢ TozL V::=0.8V Vo=0.4V —20 KA
In Vee=5.25V, V;=2.7V 20 HA
Input current I Vec=5.25V, V;=0.4V —0.2| mA
Il Vcc=5.25V, V1=7V 0.1 mA
Output short circuit current** Tos Vee=5.25V, V=0V —15 —130] mA
Input clamp voltage Vik Vee=4.75V, I =—18mA —1.5 V
Supply All outputs HIGH 17 27 mA
current| All outputs LOW Icc Vee=5.25V 27 46 mA
*** | Disable output 32 54 mA

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
#*%* [ is measured with all outputs open.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit

t

Propagation delay time PLH 12 18 ns
teuL CL=45pF 12 18 s

Output erfable time tz RL=6670 20 30 ns
tzn 15 23 ns

Output disable time bz CL=5pF 15 25 ns
tHZ RL=667Q 10 18 ns

% Switching parameter measurement information

- Ve Output
1. Measurement circuit > P
45V 00 =T e e — =
i %RL !
[ S
—{1A 1Y | 14 { Lll ‘l
4B T l 1P !
= e : C.  5k0 i . !
28 ]
Input = —3a Out ,{ i
k= putl. — o e — d
Pulse T = —{3B

a1 lia 2vp-3—{ Same load circuit as above |

Q
U aypd{ Same Ioad circuit as above |

&

&

generator
Zout=500
= %'son

"

4Y Same load circuit as above |

PR TR

1. € includes probe and tool floating capacitance.
2. Diodes are all MA161 or equivalent.

L
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2. Waveforms
Waveforms-1 tr t
—1 e 3V
3V golo/'évx
Input 0% ’ E 10% ov
Vou
13V
In-phase output tpuL Vou
. tpLH
Reverse-phase output Vou
1.3V
VDL
Notes
1. Input waveform: t, £ 15ns, t¢ < 6ns, PRR = IMHz,
duty cycle = 50%.
Waveforms-2
‘.‘ tf tr
3V 7L———— 3V
90%"!\ 90%
LK o w0 A3
Output control ov ov
tz S, closed
tiz
o ¢ f ] S, closed\ Lav ~45vV r_j% ~15V
t m- .
utput wavelor S, closed Vou — 05T Vou
0.5V Vo
- KT ~15v
Output waveform-2 S closed
S, closed
Notes
1. Input waveform: t; < 15ns, t¢ < 6ns, PRR = IMHz, 3. Except when the output is disabled by the output
duty cycle = 50%. control, output waveform-2 occurs as a result of
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level.
control, output waveform-1 occurs as a result of 4. When measuring tpyy and tpyp,S; and S, are
internal conditions such as a LOW voltage level. closed.
H Truth tables
Inputs Outputs
G A Y
H X Z
L H H
L L L
Notes
1. H: HIGH voltage level.
2. L: LOW voltage level. :
3. X: Either HIGH or LOW; doesn’t matter.
4. Z: High impedance.
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DN74L5245

DN74L5245

Octal Bus Transceivers (with 3-state Outputs)

M Description

DN741LS245 contains eight bus transmitter/reciver circuits with

non-inverted outputs.

B Features

® Bidirectional transfer or separation capability for two 8-bit

data

® Low input load coefficient (pnp input)

® Hysteresis for input/output A and output/input B
(width = 400mV typical)
o High fan-out (Iop =24mA, Igy = —15mA)

® Wide operating temperature range (Ta = —20 to +75°C)

M Logic diagram (1/2)

Enable G C’——W

Direction
Control L
DIR o——4

B Absolute maximum ratings

Transceiver(1/8)

P-3

20-pin Panaflat package (SO-20D)

Pin configuration (top view)

DIRE
N
Y5
N
NG
NG
NG
A7) 8

ASE

ot

]

20] \ee

18] 5,

-
<

a2l
~N

(7] .

]
<Y

[16]) B
15] 8,

LRl

mEs
EB;

Enable

Parameter Sym. Rating Unit Ei@
DIR, G —0.5] 7.0 ow[g Mg
Input voltage Vi v
A B —0.5| 5.5
* Refer to the family ratings for other parameters.
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \'
Output current Ton —15 mA
ToL 24 mA
Operating temperature range Topr —20 25 75 T
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B DC characteristics (Ta=—20~+75C)
Parameter Sym Test conditions Min | Typ* | Max | Unit
Vi 2.0 \Y%
Input th 1d volt
put threshold voltage Vo, ) v
Vo Vec=4.75V Ion=—3mA 2.4 3.4 \'
V. Vo Ion=—15mA | 2.0 v
Output voltage one S oH -
VoL y,ccf g‘-]75 v Ior=12mA 0.4 \'
Vorz V::_'= 0.8V Io,=24mA 0.5 \%
I Vcc=5.25V, Viu=2.7V 20 /lA
Input current In Vee=5.25V, Viy=0.4V —0.2| mA
A or B _ In Vee=5.25V V;=5.5V 0.1 mA
DIR or G I V=7V 0.1 mA
Lozu Vec=5.25V Vo=2.7V 20 | MA
Output t =
put curtent Tomw | G=2V Vo=0.4V —200| pA
Hysteresis Vit—Vi~| Vec=4.75V 0.2 0.4 \'
Output short cifcuit current** Ios Vec=5.25V, Vo=0V —15 —130 | mA
Input clamp Voltage Vi Vec=4.75V, I;=—18mA —1.5 \%
ICCH VCC=5-25vv ﬂjj)ﬂﬂﬁl 48 70 mA
Supply current IccL Vee=5.25V, H/1MK 62 90 mA
Iccz Vcc=5.25V. &7]”& 64 95 mA
* When constant at Voo = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
@ Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Test conditions Min Typ Max Unit
tpLn 8 12 ns
P ion delay time
ropagation delay tim tea. | CL—45pF 8 12 ns
0 tout b]e ti_me tZH R|_=667Q 25 40 ns
wiputena tor 27 40 ns
. . taz CL=5pF 15 25 ns
Output disable time
P tz RL=667Q 15 25 ns
¥ Switching parameter measurement information
Ve
1. Measurement circuit ?C
Input
Pulse generator b
Zout=500 ' -U.T.
,L 2500
o TL Notes

1. Cy includes probe and tool floating capacitance.
2. Diodes are all MA161 or equivalent.
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2. Waveforms

Waveforms-1

A
3V

90% 90%

Input A 1.3V 1.3V
09 . .
(or B) 10% 10% ov
tpLH
Output B Vou
(or A) 1.3V 1.3V

Vor

tPHL

Notes

1. Input waveform ; t,<15ns, t¢=6ns, PRR=1MHz, duty cycle 50%

tf oy tr
0% 3V 0% 3V
1.3V
A%

Waveforms-2

Output control

1.3V 10% 10%
ov i
¢ S, closed
PzL S, closed
~4.5V oLz =15V
Output waveform-1 5, closed L3V 0.5V
S, closed VoL ] T VoL
tpzu {
S, closed Vi V
Output waveform-2 o o tpHz or
S, closed 0.5V
~0V ~15V

Notes

3. Except when the output is disabled by the output
¢ontrol, output waveform-2 occurs as a result of
internal conditions such as a HIGH voltage level.

1. Input waveform: t; < 15ns, t¢ < 6ns, PRR = IMHz,
duty cycle = 50%.

2. Except when the output is disabled by the output
control, output waveform-1 occurs as a result of
internal conditions such as a LOW voltage level.

Hl Truth tables

4. When measuring tpy i and tpyp, S; and S, are
closed.

Enable G Direction Control DIR Operation
L L B data to A bus
L H A data to A bus
H X Isolation

Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.

3. X: Either HIGH or LOW; doesn’t matter.
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DN74LS251

DN74LS$251

8-line to 1-line Data Selectors / Multiplexers (with 3-state Outputs)

H Description
DN74LS251 is an 8line to 1-line data selector/multiplexer
with 3-state outputs.

Il Features

® 3.tate outputs

o Complementary outputs

® Wide operating temperature range (Ta = —20 to +75°C)

M Logic diagram (1/2)

Data Inputs

Do Di D2 D3 Di« Ds ]?6 [137
Data S
Select B D"—r%%
(Binary) A
A I
Enableo——¢p—— I

P-2

16-pin plastic DIL package

P-5

-

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

\
3 E—ﬁ E Vee
Ds
2f2 D —15] 4
v e B TR
Outputs ! E_—P‘ D __4@ 5 Data
0 E-——-Do p—IT36 Inputs
Y[EHv n—12] 7
Outputs
wle |—aw A—11]a
Enable| 7 |—94G c B 10} B g:;:ct
ox[&] | S
Il Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \
Output current Lo —2.6 mA
ToL 24 mA
Operating temperature range Topr —20 25 75 T
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M DC characteristics (Ta=—20~+475T)

Parameter Sym Test conditions Min | Typ* | Max | Unit
\Y% 2.0 A
Input voltage H
Vi 0.8 \Y
Vcc=4.75V. V|H=2V
Vo | v =0.8V, Ioy=—2.6mA 2.7 | 3.1 v
Output voltage Vour \#c = ;V75 \Y% Ior,=12mA 0.25 | 0.4 A%
Vorz Vi—0.8V ToL= 24mA 0.35| 0.5 | V
Iy Vee=5.25V, V=27V 20 HA
Input current I Vee=5.25V, Vi=0.4V —0.4| mA
I[ V(,(,=525V. V,=7V 0.1 mA
I e Vo=2.7V 20 A
Qutput current ozt Vee=5.25V 0=2 s
Loz V=2V Vo=0.4V —20 | pA
Output short circuit current** Ios Vee=5.25V, Vo=0V —15 —130| mA
Input clamp voltage Vik Vee=4.75V, |=—18mA —1.5 \Y
Measurement
ur 7 12 mA
Supply current*** I Vee=5.25V condition A
d S Heemert 85| 15 | ma

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Joc is measured with all outputs open, 4.5V applied to all data and select inputs, and the following conditions:
A: enable grounded.
B: 4.5V applied.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
tey | A,B,C - 29 45 ns
teuL (4 levels) 28 45 ns
teLy A,B,C W 20 33 ns

. ) tey | (3 levels) 21 33 ns
Propagation delay time -
tPLH D ¢ v 17 28 ns
ata
tpHL CL=15pF 18 28 ns
tey Data - R.=2kQ 10 15 ns
ten 9 15 ns
t 30 45
t"" Enable Y P =
Output enable time tPZL ns
P24 | Enable W 17 | 27 | ns
tpzL 24 40 ns
tpHs ' 0
tPH Enable Y CL=5pF ?5 :: -
Output disable time tPLZ RL - 2:9 37 e i
42| Enable w L =
terz 15 25 ns
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DN74L5251

% Switching parameter measurement information

Pulse

1. Measurement circuit

generator AN Vee
i g,
g0, 1,
@ Do
45V |2 B
= 5 Out
sHR put
6
EHe
2
3
5 m
-4

1. Cy includes probe and tool floating capacitance.

2. Diodes are all MA161.

Waveforms-2

2. Waveforms

Waveforms-1 ,tr

In-phase output

—I—[ Same load cirouit as above| Reverse-phase

output

Notes

Input

10%l i

1.10% ov
Vou

1.3V
tpHL Vo

tpLn

Vou

1.3V
Vor

1. Input waveform: t;, £ 15ns, t¢ £ 6ns, PRR = 1IMHz,

duty cycle = 50%.

_.I tf f— tr
0% 3v 90% 3V
1:;1\/\8 0% 109 ALY
Output control e oV - ov
tzL S, closed
tez
~4.5V - S, closed
Output waveform-1 S, Closﬂ(l,sv : ~15V
S, closed Vo 1057 Vou
thz )
tzu $0.5V Ve
VOH OH
Output waveform-2 S, closed 13V . S otoed ~15V
Notes S2 closed S, closed
1. Input waveform: t; £ 15ns, ty £ 6ns, PRR = 1MHz, 3. Except when the output is disabled by the output
duty cycle = 50%. control, output waveform-2 occurs as a result of
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level.
control, output waveform-1 occurs as a result of 4. When measuring tpp i and tpyy, S; and S, are
internal conditions such as a LOW voltage level. closed.
B Truth tables
Inputs Outputs
Select Enable v W
C B A S
X X X H Z Z
L L L L Dy Do
L L H L D, Dy
L H L L D, D
L H H L D; Ds
H L L L D, D,
H L H L Ds Ds
H H L L Ds De
H H H L D, D,
Notes
1. H: HIGH voltage level. 4. Z: High impedance (OFF).

2

. L: LOW voltage level.

5. Do~D5: Levels of related D inputs.

3. X: Either HIGH or LOW; doesn’t matter.
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DN74L$253

Dual 4-line to 1-line Data Selectors/Multiplexers (with 3-state Outputs)

Bl Description p-2
DN74LS253 contains two 4-line to 1line data selector/multi-
plexer circuits with 3-state outputs.
W Features
e Independent output-control inputs for each circuit
e Common selector inputs for both circuits
® 3state outputs
® Wide operating temperature range (Ta = —20 to +75°C) 16-pin plastic DIL package
P-5
B Logic diagram m
Output
Control Gjo——>
16-pin Panaflat package (SO-16D)
1Co -
1C, | Output Pin configuration (top view)
Data 1 1y
1C; -
—\ﬁ
1Cs q Enable 1G E EVCC
B | t Select BE 15]2C Enable
Select { E . 32
c I > lcag hC, ESelect A
2Cy
2C R BT a
Data 2 1 Output G 1A acdiz]ec: ba
2C, 2Y 1c.,E iCo 5 2C, _Ezc, P
2C ] Output 1Y E 1Y A A 2C,) _Ezco
3
= onp 3] 2y —Ezv Output
Output
Control G2 -

B Recommended operating conditions

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5. 00 5.25 \
Output current Jow —2.6 mA
Lo 8 mA

Operating temperature range Topr —20 25 75 T
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B DC characteristics (Ta=—20~+4+757C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
2.0 \Y
Input voltage Vin
Vi 0.8 v
Vec=4.75V, V=2V
Vou Vi=0.8V, Iou=—2.6mA 2.4 | 8.1 v
Output voltage Vour ://'ccf ;JS v Ioo=4mA 0.25 | 0.4 v
Vo | Vi=0.8V Io.=8mA 0.35] 0.5 | V
I]H V(,(,=525V, V[=27V 20 /lA
Input current I Vee=5.25V, V;=0.4V —0.4| mA
I| V(,L=525V, V[=7V 0.1 mA
Io2 = Vo=2.7V 20 A
Output current on v“__ 5.25V o i
Loz Vig=2V Vo=0.4V —20 | A
Output short circuit current** Tos Vee=5.25V, Vo=0V —15 —130| mA
Input clamp voltage Vi Vee=4.75V, I1=—18mA —1.5( V
Measurement
_ | condition A 7 12 mA
Supply current Ice Vee=5.25V Measurement 5.5 12 Y
condition B

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** I¢c is measured with all outputs grounded and the following conditions:
A: all inputs grounded.
B: 4.5V applied to output control and all inputs grounded.

B Switching characteristics (Vcc=5V, Ta=257C)

Parameter Sym Inputs Outputs Test conditions Min Typ | Max | Unit
t 17 25 ns
FLA Data Y
. tPHL . 13 20 ns
Propagation delay time ) CL=15pF 30 5 s
PH_ 1 Select Y -
teuL RL=2kQ 21 32 ns
tzu Output 15 28 ns
i Y
Output enable time T Control 15 23 -
. . tuz Output CL=5pF 27 41 ns
Output disable time t Control Y R, =2kQ 18 Py -

% Switching parameter measurement information

1. Measurement circuit Vee

Pulse %RL

generator . G

Zout =500 Output A
g 1

TL 5002 45v| g G Y
! o 5kQ s,
2 C C
- A ;I;_ -
% B
s Notes
1. Cy, includes probe and tool floating capacitance.

2. Diodes are all MA161 or equivalent.
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2. Waveforms
Waveforms-1 tr t
ol .
Hi
Input 10% ’ F.w% — OV
Vou
1.3V
In-phase output ten VoL
tein
Reverse-phase output == Vou
1.3V
VOL
Notes
1. Input waveform: t; £ 15ns, t¢ £ 6ns, PRR = IMHz,
duty cycle = 50%.
Waveforms-2 v_’ t . .
90% 3v D 3V
Output 1 ;L\ﬁ 10% 10% &l
utput contro. %-__ ov a ov
AL ¢ S, closed
3 ~45V EAPS
Output waveform-1 o closed 1.3V g tlosed ~15V
S, closed LV{)L Vou
. - fo5v
= Vou 1 $05V v,
Output waveforin-2 S, closed A13V ~15V
S, closed ov e :‘ C;‘md
Notes 2 closed
1. Input waveform: t, £ 15ns, t¢ < 6ns, PRR = 1MHz, 3. Except when the output is disabled by the output
duty cycle = 50%. control, output waveform-2 occurs as a result of
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level.
control, output waveform-1 occurs as a result of 4. When measuring tpp g and tpyy,, S; and S, are
internal conditions such as a LOW voltage level. closed.
B Truth tables
Select inputs Data inputs Output control]  Outputs
B A Co C C, C; G Y
X X X X X X H Z
L L L X X X L L
L L H X X X L H
L H X L X X L L
L H X H X X L H
H L X X L X L L
H L X X H X L H
H H X X X L L L
H H X X X H L H
Notes

1. H: HIGH voitage level. 3. X: Either HIGH or LOW; doesn’t matter.
2. L: LOW voltage level. 4. Address inputs A and B are the same for both.
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DN74LS257 A

Quad 2-line to 1-line Data Selectors / Multiplexers (with 3-state Outputs)

M Description P2

DN74LS257A contains four 2-line to 1-line data selector/multi-
plexer circuits with 3-state outputs.

Il Features
e Common output-control input for all four circuits
® Common select input for all four circuits
® 3.state outputs : . )
® Wide operating temperature range (Ta = —20 to +75°C) 16-pin plastic DIL package
P-5
B Logic diagram m
Output
Control
1A i 16-pin Panaflat package (SO-16D)
1B o] 1y
Pin configuration (top view)
2A 0-
2Bo 2y
N
3A 0 Setect [1|——— Evuc
S
3Bo- Y wl—n  cp—Ele 2
4Ao BEB  sa—{Tiaa
4Y
4B o— gy «B—{i3)un
Select o—Do_J..QD-} aaE—pa oy -—Elw

28[6]—feB 3 L—-Esf\

2y [T —fov 4y B 106

GND{ 8 9|3Y
B Recommended operating conditions

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5.00 5.25 \Y

: —2.6 A

Output current low m

Ton 24 mA

Operating temperature range Topr —20 25 75 c
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B DC characteristics (Ta=—20~475T)

Parameter Sym Test conditions Min | Typ* | Max | Unit
Vin 2.0 \Y%
Input voltage
Vi 0.8 \Y%
Vee=4.75V, V=2V
Vou Vii=0.8V, Iou=—2.6mA 24 |31 v
Output voltage Vou | Vee=4.75V ToL=12mA 0.25] 0.4 | V
Vo, | Vi—0.8V Tor.= 24mA 0.35] 0.5 | V
S I Vee=5.25V 40 HA
Inputs other than S| V,=2.7V 20 | uA
S Vec=5.25V —0.8| mA
Input current I e o
P Inputs other than S I Vi=0.4V —0.4] mA
S I Vec=5.25V 0.2 mA
Inputs other than S : Vi=7V 0.1 | mA
1 = Vo=2.4V 20 A
Output current** ozH Vee=5.25V o #
TozL Vin=2V Vo=0.4V —20 | pA
Output short circuit current*** Tos Vee=5.25V, Vo=0V —15 —130 | mA
Input clamp voltage Vik Vec=4.75V, I;=—18mA —1.5 \Y%
sk ke All outputs HIGH 6.2 10 mA
Supply All outputs LOW Icc Vee=5.25V 10 16 | mA
current  "A outputs OFF 12 | 19 | mA

* When constant at Voo = 5V, Ta = 25°C.
** OFF condition (high impedance condition).
*#% Only one output at a time short circuited to GND. Also, short circuit time to GND within 7 seconds.
*#%% Measured with all outputs open and all possible inputs grounded in the range that fulfills the desired output

condition.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Inputs | Outputs Test conditions Min | Typ | Max | Unit
t 12 18 ns
PLH A, B Y
. teun 12 18 ns
Propagation delay time
toin S v CL=45pF 14 21 ns
tpuL R.=6670Q 14 21 ns
Output enable ti il G Y 20 | 80 | ns
utput enable time tr 20 30 "
. . tuz C.=5pF 18 30 ns
Output disable time t G Y R.=6670 6 Py -
3% Switching parameter measurement information
1. Measurement circuit Vec
Pulse Ry
generator . o Output
45V 4 ¢ S
Zout=500 50 9 1
ol | = Y
Ar S
<
z A c, ko isz
e B
[ Notes
1. Cy, includes probe and tool floating capacitance.

2. Diodes are all MA161.

noa
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2. Waveforms

Waveforms-1

tr _.*t( .
3V
3V 7 90%
1. 1
Input 10% o ov
1.3V .

In-phase output — E!A Vo
P
Reverse-phase output emme——— Vou
1.3V
VOL

Notes
1. Input waveform: t. £ 15ns, tf < 6ns, PRR = 1MHz, duty cycle = 50%.
|

Waveforms-2

Output control ——I b tr
90% 3v 90% 3V
3V

1 o 13V
et ov = ! S, closed ov
1
tezt S, closed
S, closed ~45V terz ~15V
Output waveform-1 1 13V 0.5V
S, closed R VoL y , Vou

tezn i
S, closed Vou R Vou
Output waveform-2 ! 1.3V tenz ) sv
S, closed .
~0V

~15V
Notes
1. Input waveform: t. £ 15ns, t¢ < 6ns, PRR = IMHz, 3. Except when the output is disabled by the output
duty cycle = 50%. control, output waveform-2 occurs as a result of
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level.
control, output waveform-1 occurs as a result of
internal conditions such as a LOW voltage level.
B Truth tables
Inputs Outputs
G S A B
H X X X Z
L L L X L
L L H X H
L H X L L
L H X H H
Notes
1. H: HIGH voltage level. 3. X: Either HIGH or LOW; doesn’t matter.
2. L: LOW voltage level. 4. Z: High impedance.
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DN74LS258A

DN74LS258A

Quad 2-line to 1-line Data Selectors / Multiplexers (with 3-state Outputs)

M Description

DN741LS258A contains four 2-line to 1-line data selector/multi-

plexer circuits with 3-state outputs,

[l Features
Inverted output

Common select input for all four circuits
3-state outputs

B Logic diagram

Common output-control input for all four circuits

Wide operating temperature range (Ta = —20 to +75°C)

P-2

16-pin plastic DIL package

P-5

e

16-pin Panaflat package (SO-16D)

Output =
Control
l A . - -
1Y Pin configuration (top view)
1B O——1
e —
2A Select Ef_—] E Vee
Y
2
2B IAE———IA s GD—ECEZE’TSZI
Inputs
a0 . i BB @M
3Bo 3 Inputs
Output IYE’—CIY 4B Ew
4A0—— -
4Bo— 1 4Y ZAE-—-ZA 4YD—~E4Y Output
Tnput:
™ ZBEL—ZB e T EL
Sel to—‘l »—h4>—' Inputs
eee Output 2y 'j—c 2y . 3 _1__()]313
GNDE %EBY Output
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y
o ¢ Ton —2.6 mA
utput curren
pu ToL 24 mA
Operating temperature range Topr —20 25 75 T
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B DC characteristics (Ta=—20~4+75T)

Parameter Sym Test conditions Min | Typ* | Max | Unit
Input voltage Vin 2.0 v
ViL 0.8 A%
Vcc=4.75V, V|H=2V
Vou Vi=0.8V, Ioy=—2.6mA 24 | 31 v
Output voltage VoL \\;ccj ;{/7 5V Io,=12mA 0.25 | 0.4 \'
Vo | Vi=0.8V ToL=24mA 0.35| 0.5 | V
S g Vee=5.25V 40 | uA
Inputs other than S m Vi=2.7V 20 uA
Input current S I Vec=5.25V —0.8| mA
Inputs other than S Vi=0.4V —0.4| mA
S I Vee=5.25V 0.2 mA
Inputs other than S ' Vi=7V 0.1 | mA
Output current** Tozu Vec=5.25V Vo=2.4V 20 | #A
TozL V=2V Vo=0.4V —20 | pA
Output short circuit current*** Tos Vec=5.25V, Vo=0V —15 —130| mA
Input clamp voltage Vik Vec=4.75V, I;,=—18mA —-1.5| V
. All outputs HIGH 4 7 mA
Supply All outputs LOW | Icc Vee=5.25V 8.8 | 14 | mA
current All outputs OFF 12 19 mA

* When constant at V¢ = 5V, Ta = 25°C.
** OFF condition (high impedance condition).
*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 7 seconds.
*kk Measured with all outputs open and all possible inputs grounded in the range that fulfills the desired output condition.

B Switching characteristics(Vcc=5V, Ta=25T)

Parameter Sym Inputs | Outputs Test conditions Min | Typ | Max | Unit
t 12 18 ns
PLH A, B Y
. teuL 12 18 ns
Propagation delay time
trin s v RL=667Q 14 21 ns
teuL C.=45pF 14 21 ns
t 20 30 ns
Output enable time pzi G Y
tpzL 20 30 ns
truz RL.=6670Q 18 30 ns
Output disable time G Y
P teLz CL=5pF 18 25 ns
% Switching parameter measurement information Vee ————————— -
1. Measurement circuit ' [ Ry 1
4.5V Output I
| S, |
1A ! [
Input 1B Y4 |
4 2A | |
Pulse S 2B IRt 5k 5, g !
generator S 3A i 1
=) 3B outl - ——— T 4
Zout =500 mE A put
50 s 4B 2Y °-LI Same load circuit as above]
8
,L_ 3 B 3Y %e load circuit as above|
Si \S, 4Y o—LFSame load circuit as above|

Notes
,.L. 1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161 or equivalent.
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2. Waveforms

Waveforms-1

90%  90% v
1.3V 1.3V3
Input 10%. Kglo% ov

In-phase output —

Reverse-phase output

Notes
1. Input waveform: t; < 15ns, t¢ < 6ns, PRR = IMHz,
duty cycle = 50%.

Output control —-1 Y tr
90%1& 3V 90% 3V
1.3V 1.3V
S, closed

N 10% 10%

S/ — ; ov
1
teze S, closed
Output waveform-1 |S: °1°sed\ 1.3V Tz 0.5V
§, closed L Voo — VoL

tpzu {
S, closed Vi
Output waveform-2 v o v o truz ) Vo
S, closed ov 0.5V

~1.5V
Notes
1. Input waveform: t; < 15ns, t¢ < 6ns, PRR = 1MHz, 3. Except when the output is disabled by the output
duty cycle = 50%. control, output waveform-2 occurs as a result of
2. Except when the output is disabled by the output internal conditions such asa HIGH voltage level.
control, output waveform-1 occurs as a result of 4. When measuring tpy y and tpyyp, S; and S, are
internal conditions such as a LOW voltage level. closed.
B Truth tables
Inputs Outputs
G S A B Y
H X X X Z
L L L X H
L L H X L
L H X L H
L H X H L
Notes
1. H: HIGH voltage level. 3. X: Either HIGH or LOW; doesn’t matter.
2. L: LOW voltage level. 4. Z: High impedance.

—2RR_



LS TTL DN74LS Series

DN74L5260

DN74L$260

Dual 5-input Positive NOR Gates

M Description

DN74LS60 contains two S-input positive-logic NOR gate

circuits.

H Features

High speed (tp4 = 9ns typical)
Low output impedance

I Recommended operating conditions

Low power consumption (P4 = 20mW typical)

Wide operating temperature range (Ta = —20 to +75°C)

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

N\

1] [14] v

18[2] [13]112
ICE%%H)
2ALT_ 1ok
IYE——J EZD

ZYE ElZC
GNI)E s 2B

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \
—400 A
Output current il #
loL 8 mA
Operating temperature range Topr —20 25 75 T

—2RG—



LS TTL DN774LS Series DN74LS260
B DC characteristics (Ta=—20~-+75T)
Parameter Sym Test conditions Min | Typ*| Max | Unit
\Y . \Y
Input voltage L 2.0
Vi, 0.8 \Y%
V(;(;=4.75V, V|]=O8V
Vou Ton=—400 #A 2.7 3.4 A%
Output voltage Vora Vee=4.75V lon,=4mA 0.25 | 0.4 \
Vo2 V=2V loi.=8mA 0.35 0.5 \Y%
Vee=5.25V
jm V,=2.7V 20 HA
Vee=5.25V _
Input current In. Vi=0.4V 0.4 mA
V(;(; =5.25V
0 N 0.1 | mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 —100 | mA
Ve Vee=4.75V _
Input clamp voltage IK L= —18mA 1.5 \Y
| Vee=5.25V, 4 A
Supply current*** ceh & m
leer. Vee=5.25V, 5.5 mA
* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Test conditions Min Typ Max Unit
. . teLu CL=15pF 12 ns
Propagation delay time L
pag Y | Ru=2KQ 12 ns
¥  Switching parameter measurement information
1. Measurement circuit 2. Waveforms
Input Jee Output
(¢}
—-I tf jo—
- 3V
Pulse 2R %0% 1.130\;
generator e 2
Zout=509 0.U.7. | Input t oV
PLH
5000 J-C‘ !E Output Vou
I il 13V 1.3V ,
”r Vo
Notes Notes
1. Cp includes probe and tool floating capacitance. 1. Input waveform: t, £ 15ns, t¢ £ 6ns, PRR = 1MHz,

2. Diodes are all MA161.

duty cycle = 50%.
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DN74LS266

DN74LS266

Quad 2-input Exclusive NOR Gates (with Open Collector Outputs)

B Description

DN74L8266 contains four 2-input exclusive NOR gate circuits
with open collector outputs.

H Features

® “Wired” AND capability

® Low power consumption (P4 = 40mW typical)

® Wide operating temperature range (Ta = —20 to +75°C)

Il Truth tables

Inputs Outputs
A B Y
L L H
L H L
H L L
H H H

Notes:
1. H: HIGH voltage level
2. L: LOW voltage level

P-1

14-pin plastic DIL package

P-4

-

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

Wi
&
Vo

2v[4]

[14] vee
13]4B
12]4a
[11]ey

ZAEﬁ 10]3y
286 | @ 9]3B
onn[7 ] E
Bl Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 v
HIGH level output voltage Vou 5.5 \
LOW level output voltage Tor. 8 mA
Operating temperature range Topr —20 25 75 T

noo
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M DC characteristics (Ta=—20~+475T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
\Y .
Input voltage H 2.0 \
Vi 0.8 \Y
V Vec=4.75V IoL=4mA 0.25 | 0.4 \
Output voltage oLl V?: =2V o= "7
Vor.2 Vi.=0.8V Io,=8mA 0.35 | 0.5 \Y%
W | Ve 0 |
Input current I \\icc_zi"zlsv —0.8| mA
| =U.
I vy 0.2 | mA
Output current Tow &::gv’] 5 \‘//‘" i’g ?3 5V 100 | uA
Input clamp voltage Vi X‘; - ‘l‘ 8';51 —1.5| mA
Supply current** Iee Vee=5.25V 8 13 \Y

* When constant at Ve = 5V, Ta = 25°C.
** Measured with all outputs open and input on one side of each gate grounded while 4.5V is applied to the other
side.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Test conditions Min Typ | Max | Unit
trLu 18 30 ns
AorB f)ther s
i ) tpHL 'nPUt Low CL=15pF 18 30 ns
Propagation delay time
tpLn other RL=2kQ 18 30 ns
A or B X
teuL input Low 18 30 ns

% Switching parameter measurement information

1. Measurement circuit 2. Waveforms
Vee

Iniaut

Pulse Input
generator D.U.T —o Output
Zout =500 Output Von
500 Fo 13V 13v
77‘7 7J7 VoL
r

Notes Notes
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, < 15ns, t¢ £ 6ns, PRR = 1MHz,
2. Diodes are all MA161. duty cycle = 50%.
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DN74L5279

Quad S-R Latches

DN74L5279

I Description p-2
DN74LS279 contains four R-S flip-flop circuits.

M Features

® Low power consumption (P4 = 19mW typical)

® Low output impedance

® Wide operating temperature range (Ta = —20 to +75°C)

16-pin plastic DIL package

-

16-pin Panaflat package (SO-16D)

B Logic diagram (1/4)

P-5

Pin configuration (top view)

)

IRE 16] Ve
1§1E

1§2|'E

1Q| 4

2R[5

25[s6 11]3S:
2q[7 Eaﬁ
GND| 8 9]3Q

B Recommended operating conditions

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 A%
I —400 HA
Output current oH
Tow 8 mA
Operating temperature range Topr —20 25 75 T
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7
B DC characteristics (Ta=—20~475C)
Parameter Sym Test conditions Min | Typ*| Max | Unit
A% 2.0 \Y
Input voltage L
Vi 0.8 \Y
Vec=4.75V, Vy=2V
Vou Vi=0.8V, lou=—400xA 2.7 | 3.4 v
Output voltage Vo | Vec=4.75V lop = 4mA 0.25 ] 0.4 | V
Viy=2V
Voz | Vu=0.8V To,=8mA 0.35] 0.5 | V
VCC =5.2 5V
Iix V=27V 20 | mA
Vcc =5 . 25 V —
Input current I Vi=0.4V 0.4| mA
VCC =5.25V
I] V] =7V 0. 1 mA
Output short circuit current** Tos Vec=4.75V, Vo=0V —15 —100] mA
Vee=5.25V —
Input clamp voltage Vik = —18mA 1.5 \Y%
Supply current*** Icc Vee=5.25V 3.8 7 mA

* When constant at Voc = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Measured with all outputs open, all R inputs grounded, and 4.5V applied to all S inputs.

M Switching characteristics (Vcc=5V, Ta=25T)

)

Notes
1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161.

Parameter Sym Inputs | Outputs Test conditions Min | Typ | Max | Unit —
t — 12 22 ns —
. : n s CL=15pF —
Propagation delay time tpuL Q Ry =2k 13 21 ns —
tour R b 15 27 ns
P Switching parameter measurement information
1. Measurement circuit
Input Vee Output
? 9
Pulse 3R
generator D.U.T 4
Zout=500 T
H-CL
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2. Waveforms

1.3V 13V

Notes

1. Input waveform: t; < 15ns, t¢ < 6ns, PRR = 1MHz,
duty cycle = 50%.

B Truth tables

Inputs Outputs

[all R==l L il == X%
sl Nl =20 B==] ==
jon

Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.
3. Qo: Level of Q prior to determination of input requirement.
State of Q cannot be predicted when set and reset simultaneously become HIGH.
Regarding the two S inputs:
H indicates that both inputs are HIGH.
L indicates that either one or both of the inputs are LOW.
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DN74L5283

4-bit Binary Full Adders (with Fast Carry)

H Description P-2
DN741.5283 is a 4-bit full adder with a “look-ahead” carry.

B Features

® “Look-ahead” carry for high speed

® System capability with partial “look-ahead” carry.

® Wide operating temperature range (Ta = —20 to +75°C)

16-pin plastic DIL package

P-5
M Logic diagram
[ Cs
i 16-pin Panaflat package (SO-16D)
B:
Ay Pin configuration (top view)
NS

3
BZE B2 Bl EBJ
AzE—-J Az As '—EAJ

Bs
Asm

B ZIE_""EX pXi 13}25
Az A\E—'Ax Av——JEAA

B.@———Bx . BB

B:
A1m‘ _.,,_:——D—“Ozl Q-—‘Co C pA EZ

CoO—Po— GNDE L—ch‘

B Recommended operating conditions

_ Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \Y
Ton —400 MA
Output current T 5 Y
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN7415283
B DC characteristics (Ta=—20~+75C)
Parameter Sym Test conditions Min | Typ*| Max | Unit
Input voltage Vin 2.0 v
Vi 0.8 \Y%
VCC=4.75V, V]H=2V
Outout volt Vou Vi.=0.8V, Iopy=-—2.6mA 2.7 3.4 v
utput voltage V()L] ¥(JC =;V75 v l()], =4mA 0.25 0.4 \%
H=
Vor .z Vi.=0.8V lo.=8mA 0.35 0.5 A%
Inputs other than C,, [ Vee==5.25V 40 HnA
Co & Vi=2.7V 20 | pA
Input current Inputs other than Cq L Vee=5.25V —0.8| mA
Co : Vi=0.4V —0.4| mA
Inputs other than C, I Vee=5.25V 0.2 mA
Co : Vi=7V 0.1 mA
Output short circuit current** Tos Vee=5.25V, Vo=0V —15 —100| mA
Input clamp voltage Vik Vee=4.75V, [[=—18mA —-1.5| V
All outputs HIGH 22 39 mA
Supply I Gutputs LOW | lec Vee=5.25V 19 | 34 | mA
current :
All outputs OFF 19 34 mA
* When constant at Vo = 5V, Ta=25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 7 seconds.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Inputs | Outputs Test conditions Min | Typ | Max | Unit
t 16 24 ns
PLH C() 2
tpuL 15 24 ns
t 15 24 ns
Y AL Bi | S
tpuL CL=15pF 15 24 ns
Propagation delay time
teLu R.=2kQ 11 17 ns
CO C4
tpuL 11 22 ns
tpLu 11 17 ns
Ai Bi
tons BB G 12 | 17 | ns

3¢ Switching parameter measurement information

1. Measurement circuit

Pulse
generator

Zout=500

Vee  Output
[

Same load circuit as abovel

23 —i—lgme load circuit as above‘

Same load circuit as aboﬂ

Same load circuit as abovel

4.5V
T_/ - As Cs
1=
Input|{ & Ba
;é A3
“w S Bs 2
S o
2§ Az
i s E[]B:
8 A
50 5 % Bll PP
Q% &
e
'ﬂ‘l‘ Notes

1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161 or equivalent.
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2. Table of measurement conditions
Para- Input Inputs Outputs
meter| Output B, A, Bs A, B, A, B; A, Co C, 2, 2y 2, 2,
C, GND | GND | GND | GND | GND | GND | GND | GND | IN oUT
~SiorCy | GND | 4.5V | GND | 4.5V | GND | 4.5V | GND | 4.5V | IN | OUT | OUT | OUT | OUT | OUT
GND IN |
GND | GND | GND | GND | GND | GND [-2XP ot GND OUT
GND | GND | GND | GND GHI‘LD G&D GND | GND | GND OUT
GND | GND GUI‘:D G‘ﬁD GND | GND | GND | GND | GND oUT
e GND | IN_| oNp | GND | GND | GND | GND | GND | GND oUT
teuL | Ai or Bi IN | GND !
~SiorC
'™ 1 GND | GND | GND | GND | GND | GND 4'I;V 4”:\, GND OUT | OUT
GND | GND | GND | GND {37 4‘§v GND | GND | GND OUT | ouT
GND | GND 4&" 4‘§v GND | GND | GND | GND | GND oUT | oUT
45V1 IN | oNp | GND | GND | GND | GND | GND | GND | oUT | oUT
IN 4,5V
3.Waveforms B Truth tables
Outputs
t "[—- Inputs zilﬁen Cy /ejn V=V1;ien Co When
0% 3v /C2/=WI}~l C,=H
AT e A By A By I3 13 1Co |3 13, |Co
Input 10% 10% ov 1 1 2 2 1 2
P B R B S 5 5 5
Vou RN R
. 1.3V
In-phase output » 13V . Vo, TR T
Reverse-phase P 1 teww v L{HjL{(L|H|L{L{L|H|L
OH
output qu % HlH|L|L]L]lH|L|H|H]|L
VoL L L H L L H L H H L
H|L|H|L|H|H|L|L|L|H
Notes L|H|H|L|H|H|[L|L|L|H
1. Input waveform: t; £ 15ns, tf £ 6ns, PRR = IMHz, H|{H|H|(L}L]L]JH]|]HI|L/|H
duty cycle = 50%. L|L|JL|HJL|H|L|H|H]|L
H|L|L|H|H|B|[L|L]|L|H
L|H|L|H|H|H[L|LI[L]|H
H|H|L|H|L|L|H|H|L]|H
L|L | H|B|L|L|H|H|L]|H
H|{L|H|H|H|L|H|L|H]|H
LiH|H |H|H|L|H|L|H]|H
Nos H|H|H[H|L[H|H|H[H]|H

1. Ay, By, A,, B, and C, input requirements are used
to determine values for. Z,, Z,, and the internal carry C,.
C,, A3, B3, A4, and B, values are used to determine
the outputs 23, Z4,C4.
(C, is not output as an external signal.)
2. H: HIGH voltage level.
3. L: LOW voltage level.
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DN74L5290

DN74L$290

Decade Counters

@ Description

DN74LS290 is an asynchronous decade counter with a direct-

coupled reset input and nine direct-coupled set inputs.

l Features
® Direct-coupled reset input
® Nine direct-coupled set inputs

¢ Capability for independent use as binary and quinary coun-

ters

® High-speed counting (f;, ,x = 42MHz typical)
® Wide operating temperature range (Ta = —20 to +75°C)

B Timing definition

P-1

14-pin plastic DIL package

P-4

-

tw e
\ 3V 14-pin Panaflat package {SO-14D)
1.3V RI.SV
Ro ov Pi - - N
ten in configuration (top view)
3V
Aor B N\
Input 13V 13V ov RsmE EVEL
tw NCE Rat Ry, '——ERMZ)
R'm)[z—'—‘Rw. Ruu-——ERom
QFE-——QV Bo—EB
Outputs Inputs
B Absolute maximum ratings afsl—e  ap—10Ja
. Rati Unit N [ Qp—1 9 Q
Parameter _ Sym = mg7 : ni [&] N (9] _—
Input voltage \'Z - : \% axn[7] Sl
A, B —0.5| 5.5
* Refer to the family ratings for other parameters.
Il Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 Vv
Output current Tou —400 KA
u
P Tow. 8 mA
Operating temperature range Topr —20 25 75 T
A input 0 32 MHz
Count frequency g feount o Te MHz
A input 15 ns
Pulse width B input ty 30 ns
Reset input 15 ns
Set-up time tsu 25 ns

—296—
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B DC characteristics (Ta=—20~+75T)
Parameter Sym Test conditions Min | Typ*!| Max | Unit
vV 2.0 \%
Input voltage H
Vi 0.8 \Y
Vcc=4.75V, V;H-—-ZV
Vou Vi=0.8V,  loy=—400xA 2.7 | 3.4 v
Output voltage** VoLi Vec=4.75V lo,=4mA 0.25 | 0.4 \'
V=2V
V0L2 V|L=08V [0L=8mA 0 35 0 5 V
Any Reset v 5 25V 20 MA
A input I ceme- 40 A
e . Vi=2.7V £
B input 80 HA
Any Reset v 5 95V —0.4] mA
Input current| A input In. cem o —2.4| mA
Vi=0.4V
B input —3.2| mA
Any Reset Vi=7V 0.1 mA
A input I Vee=5.25V 0.2 A
i ! e Vi=5.5V -
B input 0.4 mA
Output short circuit current***| [ Vo=0V —15 —100| mA
o8 Vee=5.25
) R Vcc =4, 75V —
Input clamp voltage Vik = —18mA 1.5 v
Supply current**** Icc Vee=5.25V 9 15 mA

* When constant at Ve = 5V, Ta = 25°C.

** When testing Q4 output, a current to which the rated upper limit value for the Iy of the B input has been added is
applied to the specified Ioy,.

*%* Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

*#%%* Icc is measured with all outputs open and all inputs except both Rq inputs grounded; 4.5V applied momentarily
to both Rq inputs, following which they are grounded.

B Switching characteristics (Vcc=5V, Ta=257T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maxi ¢ f A Qa 32 42 MH:z
aximum count frequency max 5 % T i
t 10 16 ns
PLH A Qu
tpuL 12 18 ns
t 32 48 ns
PLH A Q
teuL 34 50 ns
0 16
tpin B Qs R, =2kQ 1 ns
teuL 14 21 ns
. . CL=15pF
Propagation delay time teLy B Q 21 32 ns
tpuL © 23 | 35 | ns
t 21 32 ns
PLH B Q
teuL 23 35 ns
teuL Set-to-0 | Qs~Qp 26 40 ns
teLn Qa, Qp 20 30 ns
Set-to-9
tpuL Qs, Qc 26 40 ns
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DN74L$290

¥ Switching parameter measurement information

1. Measurement circuit

2. Table of measurement conditions

Ve Qa Para- | Input Inputs Outputs
meter| OUtput [ A | B [Ry [Re [Qa[Qs[Qc[ Qo
42V d I,—---!,EL—--—--: fmax A -Q IN {toQ4|GND{GND{OUT|OUT|OUT|OUT
- .g N ol : B*—~Q [4.5V| IN |GND|GND OUT[OUT|OUT
=8| * pred """",L: A —Qx | IN [t0Qs|GND|GND[oUT
§§ Re e ' A =Qp | IN [toQs|GND|GND oUT
500 5 qg %2 QBLSame load circuit as above | ton B"~Qs |4.5V| IN |GND|GND OUT
o} | e N e ) I
“E’ - B*~Qp [4.5V{ IN |[GND|GND OouT
Ro —Q***| IN*{to Q4| IN |[GNDJOUT|OUT |OUT|OUT
1. Cy includes probe and tool floating capacitance. R, ~Q"""| IN"[t0 Q4 GND| IN JOUT]OUT|OUT]OUT

2. Diodes are all MA161.

3.Waveforms
Waveforms-1 fmax, tein, teur(Clock— Q)

tr ti
0% N\, |70%

\_‘/—tw

Waveforms-2

* Applied for initialization,

** For characteristic measurement from B input, Qa
and B are disconnected and pulse is applied to B
input.

*** Measured for each terminal; 4.5V applied to
terminals to which input pulse is not applied.

teur (Ro— Q)

. 13VR] 10% 3V
Clock b s (messured a 1) [tpgt (messured a1 Ry
—\ [ ;————Yv
Qa / 1.3V o4 ov
i, Gmeasued st tara )|ty (messedat tnea) Outputs Vi
P — ) )V____ Qa~Qp OH
QB 1.3\ ' V
Outputs tom (mesmredt y.a) | [ty (measured ut tava ) VOH oL
Qc L3V L3v
1, (measured .’:|,..m) Loy (measured at tyug)
Q L3 ;E
" Vo Waveforms-3 tpru, teuL(Re = Q)
Notes
1. Input waveform: t; < 15ns, t¢ < 6ns,
PRR = IMHz, duty cycle = 50%.
2. Pulse generator output impedance: Zg,¢ = 50 ohms.
3. tg, is the bit time when all outputs are LOW. Re
Qs. Qc
Outputs
Qa. Qo VoL

Notes 1. t<15ns, t;<5ns
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DN74LS290

B Logic diagram

Rq (1)
Rs (2)8:D’

Input AQ

0 Qa

Input BO

o [

O Qs

O Q¢

i

O Qp

Re (1)
Rl r

Outputs
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DN74L5293

DN74L5293

4 -bit Binary Counters

B Description

DN74L8293 is an asynchronous 4-bit binary (hexadecimal)
counter with direct-coupled reset input.

B Features

Direct-coupled reset input

High-speed counting (fy, 55 = 42MHz typical)

.
@ (Capability for independent use as binary and octal counters
.
.

Wide operating temperature range (Ta = —20 to +75°C)

B Timing definition

P-1

14-pin plastic DIL package

P-4

-

tw e
3V
13V \1.3V 14-pin Panaflat package (SO-14D)
Ro ov
tsu Pin configuration (top view)
3V
A N
. ort B 1.3V 1.3V oV NC E Ve
npu
tw ~e[z] #o: {13 Ro.2.
xe[3] Roy —’ERM.
Qc E—Q‘ B<D—E B
QOutputs Inputs
. . — A4 A
Hl Absolute maximum ratings s @
Parameter Sym. Rating Unit xe[e] o B Outputs
R —0.5] 7.0 ax[7] —{s]a
Input voltage A \Y%
A, B —0.5| 5.5
* Refer to the family ratings for other parameters.
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 A
I —400 A
Output current o -
To 8 mA
Operating temperature range Topr —20 25 75 T
Count f A input ¢ 0 32 MHz
unt frequenc t
© ey B nput coun 0 16 MHz
A input 15 ns
Pulse width B input tw 30 ns
Reset input 15 ns
Set-up time tsu 25 ns
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B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ* | Max | Unit
Input volt Vi 2.0 \Y
ut voltage
np g Vi 0.8 \'
Vcc=4.75V, V1H=2V
Vo | v =0.8V,  Iow=—4004A 2.7 | 3.4 M
Output voltage** VoLt Vec=4.75V Ioo=4mA 0.25 | 0.4 \Y
V]H =2 V
Vo2 Vi.=0.8V TIoo.=8mA 0. 35 0.5 \Y%
Any Reset v 5 95V 20 MA
A input L ce—e- 40 | wA
B input 40 HA
Any Reset v 5 95V —0.4| mA
Input current| A input | ce—e. —2.4| mA
V;=0.4V
B input —1.6| mA
Any Reset Vi=7V 0.1 mA
A input I Vee=5.25V 0.2 A
. ' “ Vi=5.5V m
B input 0.2 mA
Output short circuit current*** | Vo=0V —15 —100| mA
0s Vee=5.25
Vcc =475 v
Input clamp voltage Vik = —18mA 1.5 \
Supply current**#*#* Icc Vec=5.25V 9 15 mA

* When constant at Ve = 5V, Ta = 25°C.
** When testing Q4 output, a current to which the rated upper limit value for the I;; of the B input has been added is
applied to the specified Ioy,.
**% Only one output at a tife short circuited to GND. Also, short circuit time to GND within 1 second.
**%* Icc is measured with all outputs open and all inputs except both Rg inputs grounded; 4.5V applied momentarily
to both Rg inputs, following which they are grounded.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs | Outputs Test conditions Min | Typ | Max | Unit
Maxi o ¢ A Qa 32 42 MHz
aximum count frequenc
q Y max B Qs 16 MHz
tpL : 10 16 ns
- A Qa
teuL 12 18 ns
tp 46 70 ns
t " A @ 46 | 70 | ns
PHL CL=15pF
teLu B Q Ry =2K0 10 16 ns
Propagation delay time teuL B L= 14 21 ns
teLu 21 32 ns
B Qc
ten 23 35 ns
t 34 51 ns
PLH B Q b
teuL 34 51 ns
teuL Set-to-0 Qa~Qp 26 40 ns
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DN74L5293

3% Switching parameter measurement information

1. Measurement circuit Vﬁc,c Qa
45V
T r
|
[
A Qal
—a>B :"L CL
Pulse Qs I;
generator i |y
Zout=500

7# 500

!

a2

Qs Same load circuit as abovel
Qe {Same load circuit as above]

Q)39

Same load circuit as above)|

Refer to table of measurement conditions.

2. Table of measurement conditions

7J/T Notes

1. Cy includes probe and tool floating capacitance.
2. Diodes are all MA161.

Inputs Outputs
Parameter Inputs/Outputs
A B Ro Qa Qs Qc Qp
f A —Q IN to Qa GND OouUT ouT ouT ouT
max B **—Q 4.5V IN GND OUT | OUT | OUT
A —Qa IN to Qa GND ouT
A —+Qp IN to Qa GND ouUT
toun B **~Q, 4.5V IN GND oOUT
teuL B **—Q¢ 4.5V IN GND ouUT
B **—Qp 4.5V IN GND oUT
Ro —Q IN * to Qa IN ouT ouT ouT ouT

* Applied for initialization.

* ** For characteristic measurement from B input, Q4 and B are disconnected and pulse is applied to B input.
*** Measured for each input terminal; 4.5V applied to terminals to which input pulse is not applied.

3.Waveforms

Waveforms-1 f,,,“, teLn, tPHL(CIOCk—‘Q)

Clock

Outputs

Notes

Qa

Qs

Qc

Qo

tr
90%

13V

10%

tpy; (measured at  [tp; y (measured at t.g)
——————— tas10) _{
13V 13v
"

.
——/_-—
“
R
———————————
_

te
90%
10%

tnea)
1.3V

Waveforms-2 tpu (Ro -Q)

3V
K13V / ;

tpuy (measured at  [tp 4 (measured at tney) o
tha2) T Vo
13V fav
VoL

t (measured at
Pa ( 2t _Jtein (measured at tayz)

ﬁ_von
1.3V

e
tpw, (measured at
tnes)

1.3V

teLn (measured at toiq )
f/-___v
13V

VoL
lou

1. Input waveform: t; £ 15ns, t¢ £ 6ns,

PRR = 1MHz, duty cycle = 50%.

VoL
lon
oL

Ve
Ve

3V

Ro ov
Outputs - Vou
Qa~Qp y\l W

Vor

Notes 1. tr=15ns. t¢=5ns

2. Pulse generator output impedance: Zyy¢ = 50 ohms.

3. t, is the bit time when all outputs are LOW.
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B Truth tables
Reset inputs Outputs
Roa) Row) Qo Qc Qs Qa
H H L L L L
L X Count
X L Couot
Count Outputs
Qp Qc Qp Qa
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
11 H L H H
12 H H L L —
13 H H L H —
14 H H H L
15 H H H H

Notes
1. H: HIGH voltage level.

2. L: LOW voltage level.

3. X: Either HIGH or LOW; doesn’t matter.

4. Output Q4 is connected to input B and count pulse is applied to input A.

M Logic diagram -

___oQ
Input AO— —o-CP *

J Q
Input BO- -oF~CP 0%s

J Q —0Qc

J— o

R
Inputs { R: g; 8:__D

Outputs
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DN74LS365A

DN74LS365A

Hex Bus Drivers (with 3-state Outputs)

Il Description

DN74LS365A contains six 3-st_a;te output buffer circuits with
common output-control inputs G; and G,.

B Features
e High fan-out (loy =24mA, Ioy = —2.6mA)
e Wide operating temperature range (Ta = —20 to +75°C)

B Truth tables

Inputs Outputs
G, [ A Y
L L L L
L L H H
X H X Z
H X X Z
Notes:

1. H: HIGH voltage level

2. L: LOW voltage level

3. X: Either HIGH or LOW; doesn’t matter
4. Z: High impedance

B Recommended operating conditions

P-2

16-pin plastic DIL package

e

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

C.E ~ 16 Ve
1AE i i |-— G
IYC} 14] 64
2a {13 6Y
ZYE} 1254
JAE {11 5Y
3y[7 } 10)4a
axn[8] {Ew

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5. 00 5.25 \
QOutput current low —2.6 mA
Tor. 24 mA

Operating temperature range Topr —20 25 75 T
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B DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ* | Max | Unit
Input voltage Vi 2.0 v
Vi 0.8 \Y%
Vo | VZ08Y. lonmoz.6ma v
Output voltage Vour Vec=4.75V oL =12mA 0.25 | 0.4 | V
Vorr | Ve—b.8v To, =24mA 0.35 | 05| V
Output OFF current Loz ‘\f::zs\./zsv Vo=2.4V 20 KA
TozL ViL=0.8V Vo=0.4V —20 MA
Iy Vec=5.25V, Viu=2.7V 20 HA
- xfcz——dss‘zlsv either G input =2V, —20 | uA
Input current I Vec=5.25V, both G inputs=0.4V,
V,=04V, —0.4) mA
G input Vee=5.25V, Vi=0.4V —0.41 mA
I Vec=5.25V, V=7V 0.1 mA
Output short circuit current** Tos Vee=5.25V, Vo=0V —15 —130| mA
Input clamp voltage Vik Vec=4.75V, I;=—18mA —1.5 V
Supply current*** Ice Vee=5.25V 14 24 mA

* When constant at Voc = SV, Ta = 25°C.
** Only one output at a time short circuited to GND. also, short circuit time to GND within 1 second
**% Measured with all outputs open, all inputs grounded, and 4.5V applied to all G inputs.

B Switching characteristics(Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
t 10 16
Propagation delay time o o
tPHL CL=45pF 9 22 ns
t R.=667Q 19 35
Output enable time e - ns
tpzL 24 40 ns
truz CL=5pF 30 ns
Output disable time L
P toiz R =6670 35 ns

% Switching parameter measurement information

1. Measurement circuit Ing‘“ V$c OU;PUI
.
Pulse S,
generator
D.U.T.
Zaut=500 :%5](9
! G ]
3500
isz
”

Notes
1. Cy includes probe and tool floating capacitance.

2. Diodes are all MA161.

—-305—



LS TTL DN74LS Series DN74LS365A

2. Waveforms

Waveforms-1
tr —-I tf I-—
90% 90% 3V
o 1.3V 1.3V o
Input —10% 10% ov
teLu tpHL
I-_ Voun
1.3V 1.3V
Output VoL
Notes
1. Input waveform: t; £ 15ns, t¢ S 6ns, PRR = IMHz,
duty cycle = 50%.
Waveforms-2
tf tr
——
0% & Z 50% 3V
= 1.3V 1.3V
G 10% 10% 2
oV
tpzL
\ tpLz =4.5V
1.3V =1.5V
Output \ ’ 0.5V v
tuz | 1 o
trzn -
0.5V o
=1.5V
Output 13v
=0V
Notes

1. Input waveform: t; £ 15ns, tf < 6ns
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DN74LS366A

DN74LS366A

Hex Bus Drivers (with 3-sta*z Outputs)

M Description

DN74LS366A contains six 3-state output inverter buffer
circuits with common output-control inputs G, and G,.

B Features

® Common output-contro!l inputs for all six circuits

® High fan-out (Ioy, =24mA, Ioy = —2.6mA)

® Wide operating temperature range (Ta = —20 to +75°C)

M Truth tables

Inputs Outputs

G, G, A Y
H X X Z
X H X Z
L L H L
L L L H

Notes

1. H: HIGH voltage level.

2. L: LOW voltage level.

3. X: Either HIGH or LOW; doesn’t matter.

4. Z: High impedance.

Il Recommended operating conditions

p-2

16-pin plastic DIL package

P-5

-

16-pin Panaflat package (SO-16D)

(Pin configuration (top view)

N

W

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5. 00 5.25 Vv
Output current Low —2.6 mA
ToL | 24 mA

Operating temperature range Topr —20 25 75 T
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B DC characteristics (Ta=—20~+757C)

Parameter Sym Test conditions Min | Typ* | Max | Unit
A% .
Input voltage M 2.0 v
Vi 0.8 \%
Vc(;=4.75v, V|H=2V
Vo | Vi=0.8V,  lfou=—2.6mA 2.4 | 31 v
Output voltage Vo | Veo=2.75V lo. =12mA 0.25 | 0.4 | V
Vorz Vi=0.8V Tor, =24mA 0.35| 0.5 | V
Lo, Vee=5.25V =2,
Output OFF current oM V=2V Vo=2.4V 20 KA
loz1. Vi.=0.8V Vo=0.4V —20 HA
I]H VCC=5-25V, V|H=2.7V 20 /lA
Vcc_= 5.25V, either G input =2V, ~20 | pA
A input Vi=0.5V.
Input current L Vee=5.25V, both G inputs=0.4V,
i ' V=04V, —0.4] mA
G input Vee=5.25V, V;=0.4V —0.4] mA
I[ V(l(,=525V, V1=7V 0.1 mA
Output short circuit current®* los Vee=5.25V, Vo=0V —15 —130| mA
Input clamp voltage Vik Vee=4.75V, I,=—18mA —1.5 \Y
Supply current*** Ice Vee=5.25V 12 21 mA

* When constant at Vee = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. also, short circuit time to GND within 1 second
*** Measured with all outputs open, all inputs grounded, and 4.5V applied to all G inputs.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
t 7 15
Propagation delay time FLA i
touL CL=45pF 12 18 ns
O £ t bl t' tZH RL=667Q 18 35 ns
e
utput enable tim = o8 " —
tuz C.=5pF 32 ns
Output disable time -
utput disable tim t R =6670 " ns

% Switching parameter measurement information

1. Measurement circuit

Vee Output
45V et ___
I T
I
| S, \
@ 1A 1Y 7D S Y | |
2 1B 1 l | AR Rallal |
S fc, sk i |
I = 28 ‘T S 1
nput S 34 Out |
Pulse T 2 sB put - — — — — _ — _ ___ 4
generator = L4a 2vp-3{ Same load circuit as above
Zout =500 Q4B
,l,- %jm ‘é ¢ svp3-{Same load circuit as above]
’l;—— E ] G syp3-{Same load circuit as above

Notes "'L"
1. Cy includes probe and tool floating capacitance.
2. Diodes are all MA161 or equivalent.
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LS TTL DN74ALS Series
2. Waveforms ‘
Waveforms-1 |
A 90% 90% R 3V
1.3V 1.3V
107 \
Input % ov
tpLH
Vou
S, closed
S, closed
In-phase output teHL VoL
S, closed
S, closed trLu
Reverse-phase output Vou
tpuL
VoL
Notes
1. Input waveform: t, £ 15ns, t¢ < 6ns, PRR = 1MHz,
duty cycle = 50%
Waveforms-2 =
—
A\ tf ‘._ tr
90%‘!&1 3V ;———90% 3V
13V
Output control 0% woo WA 13V o
oV
a S, closed
Output form-1 S closed\ s = S, closed
utput waveform- 1 . =15V
S, closed W3V v jz ou
" tue o.?s\'
V. 1 Vou
Output waveform-2 o
S, closed oV ~15V
~ 0V S, closed
S, closed
S, closed

Notes
1. Input waveform: t, < 15ns, t¢ £ 6ns, PRR = 1MHz,
duty cycle = 50%.
2. Except when the output is disabled by the output
control, output waveform-1 occurs as a result of
internal conditions such as a LOW voltage level.

3. Except when the output is disabled by the output
control, output waveform-2 occurs as a result of
internal conditions such as a HIGH voltage level.

4. When measuring tppy and tpyy, Sy and S, are
closed.

—309—



LS TTL DN74LS Series

DN74LS367 A

DN74LS367A

Hex Bus Drivers (with 3-state Outputs)

I Description

DN74LS367A contains six 3-state output buffer circuits with
common output-control inputs G, and G, for four circuits and
two circuits respectively.

B Features

® Common output-control inputs four circuits and two circuits
respectively

e High fan-out (IOL =24mA, Ipyg = —26mA)

® Wide operating temperature range (Ta = —20 to +75°C)

B Truth tables

Inputs Outputs
G A Y
L L 1
L H H
H X Z
Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.
3. X: Either HIGH or LOW; doesn’t matter.
4. Z: High impedance.

M Recommended operating conditions

16-pin plastic DIL package

P-5

-

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

——
& wll] [16] v
1] [15]G: S
1YE EGA
ZAE EGY
2YE B
3AE Zl]:”;Y
3v[7] m
eNp[8 [6]av

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5. 00 5.25 Vv
Output current Tow —2.6 mA
Ton. 24 mA

Operating temperature range Topr —20 25 75 c
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B DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Input voltage Vin 2.0 M
Vi 0.8 \%
Vou 3?5:3873" 2y oma 2.4 131 v
Output voltage Vo | Vec=4.75V To,—12mA 0.25 | 0.4 | V
Vor | VT oy To,. = 24mA 0.35]| 0.5 | V
Output current Loz xfj - 25 {/2 5V Vo=2.4V 20 HA
lozL Vi.=0.8V Vo=0.4V —20 | xA
Iin Vee=5.25V, Vu=2.7V 20 HA
Vcc_=5425V- either G input = 2V, —20 | uA
A input Vi=0.5V, - —
Input current I Vee=5.25V, both G inputs=0.4V 04| mA
Vi=0.4V, :
G input Vec=5.25V, Vi=0.4V —0.4] mA
I Vec=5.25V, V=7V 0.1 mA
Output short circuit current** los Vec=5.25V, Vo=0V —15 —130 | mA
Input clamp voltage Vik Vee=4.75V, I;=—18mA —-1.5 \%
Supply current*** lec Vee=5.25V 14 | 24 | mA

* When constant at Voo = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. also, short circuit time to  GND within 1 second
*** Measured with all outputs open, all inputs grounded, and 4.5V applied to all G inputs.

B Switching characteristics (Vcc=5V, Ta=257T)

Parameter Sym Test conditions Min Typ Max Unit
. . torn 10 16 ns
Propagation delay time "~ C\ = 45pF 5 - —
. tozn R;.=667Q 19 35 ns
Output enable time P~ ” n -
Output disable time t::*: g:: SF 2(; :i

3% Switching parameter measurement information
1. Measurement circuit

Input Vee QOutput
T ?
i
Pulse asH
generator
D.U.T.
Zout=500 i 5kQ
> CL
32500
] O
isz
r
Notes

1. Cr, includes probe and tool floating capacitance.
2. Diodes are all MA161.
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2. Waveforms
Waveforms-1
1.3V 1.3V
QOutput VoL
Notes
1. Input waveform: t, < 15ns, t¢ < 6ns, PRR = IMHz,
duty cycle = 50%.
Waveforms-2
t t
— f r
90% | z 90% v
G 1.3V 1.3V
10% 10%
ov
tezL
=45V
\ trLz
’ =1.5V
Output 13 0.5V
VoL
truz
tpzu 1
0.5V Vou
Output 13V =1.5V
=0V

Notes
1. Input waveform: t, £ 15ns, t¢ < 6ns
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DN74LS368A

DN74LS368A

Hex Bus Drivers (with 3-state Outputs)

M Description

DN74LS368A contains six 3-state output inverter buffer
circuits with output-control inputs G, and G, for four and two
circuits respectively.

B Features

o Common output-control inputs for four circuits and two
circuits respectively

e High fan-out (IOL =24mA, Ipy = —26mA)

B Truth tables

Inputs Outputs
G A Y
L L H
L H L
H X Z
Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.
3. X: Either HIGH or LOW; doesn’t matter.
4. Z: High impedance.

B Recommended operating conditions

p-2

16-pin plastic DIL package

P-5

-

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

E Vee

“‘E—%] 15
1YE} mE
|
Y

sy[7] [10)4a
oxn[E] _{Ew

I

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5.00 5.25 \'
Output current Tou —2.6 mA
Tow. 24 mA

Operating temperature range Topr —20 25 75 T
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B DC characteristics (Ta=—20~-+75T)

Parameter Sym Test conditions Min | Typ* | Max | Unit
\Y .
Input voltage M 2.0 v
Vi 0.8 \Y
V(;C=4.75V, V1H=2V
Von Vi =0.8V, Ion=—2.6mA 2.4 | 31 v
Output voltage Vou | Vo= 475V Io,=12mA 0.25| 0.4 | V
Vorz Vi=0.8V ToL =24mA 0.35| 0.5 | V
I Vec=5.25V Vo=2.4V 20 A
Output current ozH Vf: =2V 0 Lo
TozL Vi =0.8V Vo=0.4V —20 | pA
I]H Vc(;=5.25V, VIH=2.7V 20 [JA
Vcc_=5.25V, either G input = 2V, —20 | uA
A input Vi=0.5V,
Input current I Vee=5.25V, both G inputs=0.4V _
P * V,=04V, 0.4] mA
G input Vee=5.25V, V;=0.4V —0.4| mA
I[ Vcc=5.25V, V1=7V 0.1 mA
Qutput short circuit current** Tos Vee=5.25V, Vo=0V —15 —130| mA
Input clamp voltage Vik Vee=4.75V, I1=—18mA —1.5 A"
Supply current*** Ice Vec=5.25V 12 21 mA

* When constant at Voo = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*%% Measured with all outputs open, all inputs grounded, and 4.5V applied to all G inputs.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Test conditions Min Typ Max Unit
. . tpLH 7 15 ns
Propagation delay time tom CL=45pF T 13 "
] tozn R.=6670 18 35 ns
Output enable time o P s —
Output disable time ::Z giz ggl; Q :: :Z

% Switching parameter measurement information

1. Measurement circuit

Input Vee Output
T 1 ?
.
Pulse S,
generator L
D.U.T.
Zout=500 25k0
> CL E 1
3500
isz
T
Notes

1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161.
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2. Waveforms

Waveforms-1

1.3V 1.3V
Output VoL

Notes
1. Input waveform: t; £ 15ns, t¢ < 6ns, PRR = IMHz,
duty cycle = 50%.

Waveforms-2

te tr
—
90%’& z 90% 3V
= 1.3V 1.3V
G 10% 10% 2
ov
tpzL
n =45V
\ PLZ
=1.5V
Output ‘1'3\/ 0.5V
VoL
truz
tezu
0.5V Vou
Output 1.3V =1.5V
=0V
Notes

1. Input waveform: t. £ 15ns, t; £ 6ns

L
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DN74LS373

Octal D-type Transparent Latches (with 3-state Outputs)

M Description P-3
DN74LS373 contains eight 3-state output D-type latch circuits
with common output-control enable inputs for all circuits.

M Features

® 3-state high fan-out outputs (log =24mA, Ioy = —2.6mA)

® pnp output-control and enable inputs for small input load
coefficient

® High noise margin for enable input (hysteresis width = 20-pin plastic DIL package
400mV typical) P-6

® Eight circuits for high mounting density

e Common output-control and enable inputs for all eight
circuits

® Wide operating temperature range (Ta = —20 to +75°C)

20-pin Panaflat package (SO-20D)

W Truth tables

Enable Inputs - N N 3
Qutputs G D Outputs Pin configuration (top view)
L H H H N\
Gl1 20 Voo
L H L L E;b ]
L L X % 1z m [1o] 50
H X X 7 mEh M _1__s|s|\
Notes [ [ AL Ui)en
1. H: HIGH voltage level. Eh || Telra
2. L: LOW voltage level. o X
3. X: Either HIGH or LOW; doesn’t matter. ME -t B
4. Z: High impedance. i || Y qmse
5. Qo:Qlevel before determination of the input conditions wPT AL Uis)sn
shown in the table. wlp B B s
axn 1] —o@-—?_l]lcname G

B Recommended operating conditions

Parameter Sym Min Typ Max Unit
Vee 4.75 5. 00 5.25 Y
Supply voltage
on —2.6 mA
Output current oL 24 mA
Operating temperature range Topy —20 25 75 c
“H” 15
Pulse width tw i
“L” 15 ns
Set-up time tsu 51 ns
Hold time th 20} ns

Note: | : Change from HIGH to LOW.
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DN74LS373

B DC characteristics (Ta=—20~+75T)

Parameter Sym Test conditions Min | Typ* | Max | Unit
Vi 2.0 \Y
Input voltage
Vi 0.8 \Y%
Vcc=4.75V, V|H=2V
Vo | v =0.8V, Ioy—=—26mA 2.4 31 v
Output voltage Vous zccfétvnV Io,=12mA 0.25 | 0.4 \Y
Vorz Vit =0.8V loL=24mA 0.35| 0.5 | V
| W 20 |
Input current I \\;cc_=0 54 %,5 v —0.4| mA
1=V,
L Xfc==7%.25v 0.1 mA
I o= Vo=0. —
Output current ozl Vec=5.25V 0=0.4V 20 | #A
Lozs V=2V Vo=2.7V 20 HA
Output short circuit current** Los xgc___zos\/:zs v —15 —130| mA
Input clamp voltage Vi I\,/ ce i‘;sﬁl —1.5| Vv
Supply current Iec Vee=5.25V 24 40 mA

* When constant at Ve = 5V, Ta = 25°C.

** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

B Switching characteristics (Vcc=5V, Ta=257T)

Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit ——
t 12 18 ns —
= Data any
teu Q 12 18 ns —
toin Clock or any C.=45pF 20 30 ns
tent Enable Q RL=667Q 18 30 ns

Propagation delay time

tpzu Output any 15 28 ns
tpzL Control Q 25 36 ns
tenz Output any CL=5pF 12 20 ns
trrz Control Q R.=6670 15 25 ns

% Switching parameter measurement information

1. Measurement circuit
Vee

Input 4.5V ?__—o S
Pulse L “ Output R
generator 2 [ |Control
El bD Q
Zout=50 G
0 Eha | £
TL z c,  5kQ
E it
&
Notes

Sz

3

1. Cy includes probe and tool floating capacitance.
2. Diodes are all MA161.




LS TTL DN74LS Series DN74LS373
2. Waveforms
Waveforms-1
tr ]__ tf e
Input f&ao% 90%‘!\ 3V
1.3V 1.3V
10% N ov
teLu
VOH
In-phase output S, closed
S, closed tpnL Vi
S, closed
S, closed tPLH
Ve
Reverse-phase output on
| truL
Vor.

Notes

1. Input waveform: t, £ 15ns, t¢ < 6ns, PRR = 1IMHz, duty cycle = 50%.

Waveforms-2

90%‘& 3V
Output control 13V 10%
. ov
tz1.
=45V
Output waveform-1 S, closed Lav
S, closed ’
Vou
tzu
Output waveform-2 Vou
S, closed 13V
~ 0V
S, closed
Notes
1. Input waveform: t; < 15ns, t¢ < 6ns, PRR = 1MHz, 3.
duty cycle = 50%.
2. Except when the output is disabled by the output
control, output waveform-1 occurs as a result of 4,

internal conditions such as a LOW voltage level.

tr
90% v
1.3V

10% ov
tor S, closed
S, closed
Y
.. Vo,
tuz !
r—l 0.5V
1 Vou
S5V =15V
S, closed
S, closed

Except when the output is disabled by the output
control, output waveform-2 occurs as a result of
internal conditions such as a HIGH voltage level.
When measuring tpp i and tpyp,, Sy and S, are
ON.
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DN74LS386

DN74LS386

Quad 2-input Exclusive OR Gates

H Description
DN74LS386 contains four 2-input exclusive OR gate circuits.

M Features

® Low power consumption (P4 = 30.5mW typical)

® High speed (tpq = 11ns typical)

® Low output impedance

® Wide operating temperature range (Ta = —20 to +75°C)

Bl Truth tables

Inputs
Outputs
A B
L L L
L H H
H L H
H H L

Notes
1. H: HIGH voltage level.
2. L: LOW voltage level.

B Recommended operating conditions

P-1

14-pin plastic DI L package

P-4

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

N\

1AE EVLC

18[2] —{13]4B
1[3] @Em
ZYE [11]ev
2A[5] [10]av

ZBE EI:&B
GNDE 3 EN

Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y
! —400 A
Output current oH A
ToL 8 mA
Operating temperature range Topr —20 25 75 (¢




LS TTL DN74LS Series

DN74L5386

B DC characteristics (Ta=—20~475C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
\Y% 2.0 v
Input voltage H
Vi 0.8 \Y
Vcc=4.75V, V|H=2V
Vou | Vi=0.8V, lon=—4004A 2.7 ] 34 M
Output voltage Vou | Vee=4.T5V lou=4mA 0.25 | 0.4 | V
VoL Vii=0.8V Io.=8mA 0.35| 0.5 | V
| VS 10 | w
Input current I y,cc_?s‘l'\zlsv —0.8| mA
1=V,
I chj\s].zsv 0.2 | mA
=
Output short circuit current™* Tos Vee=5.25V, Vo=0V —15 —100| mA
Input clamp voltage Vik X‘: - ‘; 87n?1¥ —1.5] V
Supply current®** Icc Vee=5.25V 6.1 10 mA

* When constant at Ve = 5V, Ta = 25°C.

** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.

*** Measured with all outputs open and all inputs grounded.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs Test conditions Min | Typ | Max Unit
t i 12 23
PLH AorB Other input ns
. . tenL =LOW CL=15pF 10 17
Propagation delay time
teLn AorB Other input R.=2kQ 20 30 .
tpHL o = HIGH 13 22
% Switching parameter measurement information
1. Measurement circuit 2. Waveforms
Input Vee Output
tr 'o— te
2R 90% 3V
Puise S 13V L
generator 109 (]
D.U.T. ¢ Input ~ v
Zout=500 teHL trLu
4 h 4 Output Vou
C,. P
l 500 '17 gE 1.3V 1.3V
VoL
™
Notes Notes
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t. £ 15ns, t; < 6ns, PRR = 1MHz,

2. Diodes are all MA161 or equivalent.

duty cycle = 50%.
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DN74L5390

DN74LS390

Dual Decade Counters

H Description
DN74LS390 contains two asynchronous decade counter circuits
with direct-coupled reset inputs.

M Features

® Includes two circuits corresponding to LS90 and LS290 for
high-density mounting

o Independent direct-coupled reset input for each circuit

@ (Capability for independent use as binary and quinary counter

e High-speed counting (fy, ,x = 35MHz typical)

® Wide operating temperature range (Ta = —20 to +75°C)

B Logic diagram (1/2)

p-2

16-pin plastic DIL package

P-5

Qal Qa
A cp
Reset
Inputs
Qu Qs .
B TO—cr_ 16-pin Panaftat package (SO-16D}
Res(g{‘
7 Outputs Pin configuration (top view)
N/
1[4 F_e]v(-(-
1 Reset E EZA
Output 1Qx E—-—ufi: r—wE2Reset
Reset
E:;ietl 1B E‘—-q»m RQQ:—JEZQ\ Output
m.;E-——wu. p—{12)2B
Hl Absolute maximum ratings Outputs {10 [ ha 2ad—{7]20
Parameter Sym. Rating Unit 1Q [7:—41@., ZQJ—{’ENL Outputs
Reset —0.5] 7.0 N —
Input voltage vV, \Y NI 24, qup
A, B —0.5| 5.5
* Refer to the family ratings for other parameters.
Hl Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \Y%
I — 40
Output current o ’ KA
Tor. 8 mA
Operating temperature range Topr —20 25 75 (¢
A input 0
Count frequency - L fcount 2 Mite
B input 0 20 MHz
A input 20 ns
Pulse width B input tw 40 ns
Reset input 20 ns
Set-up time tsu 254 ns

Note: {: Indicates fall edge of standard clock pulse.
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B DC characteristics (Ta=—20~-+75C)

Parameter Sym Test conditions Min | Typ*| Max | Unit
Vin 2.0 \'
Input voltage
Vi 0.8 \Y%
Vcc=4.75V, V1H=2V
Vo | V=08V,  Ion=—4004A 2.7 | 3.4 M
Output voltage Vo1 Vee=4.75V To.=4mA 0.25 | 0.4 \Y
V[H = 2 V
Vo[‘z V[[‘=0.8V Io|‘:8mA 0 35 0.5 V
Data, Enable, P v 5.25V 20 MA
Load, Clock, Enable, T I VCC__Z %v 100 | xA
o | Reset e 200 | pA
2 Data, Enable, P v 95V —0.4| mA
& | Load, Clock, Enable, T I, cc=5. —1.6] mA
E Vi=0.4V
& Reset —2.4] mA
- Data, Enable, P v 5 95V 0.1 mA
Load, Clock, Enable, T f e 0.2 | mA
V[ = 7V
Reset 0.4 mA
Output short circuit current** los Vee=5.25V, Vo=0V —15 —100 | mA
V(;(; = 4 . 7 5 V o
Input clamp voltage Vik = —18mA 1.5 V
Supply current*** Iec Vee=5.25V 15 26 mA

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*k% [ measured with all outputs open and all inputs except reset grounded; 4.5V applied momentarily applied to
both reset terminals, following which they are grounded.

B Switching characteristics(Vcc=5V, Ta=257T)

Parameter Sym Inputs | Outputs Test conditions Min | Typ | Max | Unit
A Qa 25 35
Maximum clock frequenc f MH
auency max TR Qs 20 | 30 ‘
t 12 20 ns
PLH A QA
tpuL 13 20 ns
t 37 60 ns
tPLH A Qe 39 | 60
PHL CL=15pF i
teLu B Q Re—2k0) 13 21 ns
Propagation delay time teuL 5 L= 14 21 ns
t 24 39 ns
PLH B Qe
teuL 26 39 ns
t 13 21 ns
PLH B QD
tpuL 14 21 ns
tpHL Reset Any 24 39 ns
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% Switching parameter measurement information

1. Measurement circuit 4.5V A
Input 3
£
=
Pulse o
generator =1
Zout=500 500 5 Qpl—& Qe Same load circuit as above
TJT 8 Q3 Qe F Same load circuit as above
& Qo —x—%me load circuit as above
Notes
747 1. Cy includes probe and tool floating capacitance.
2. Diodes are all MA161.
2. Waveforms 3V
Reset - X ov
)
,_/H 3V
v/ \ / \ 1.3V
Input A ) \—————— (Y%
tPLH (measured at tq4p)
— —t
1.3V
Qa
tPLH (measured at ty4)
1.3V j‘wv
Qs S
teut trin dat toes) (measured at tyg)
Outputs — lo—ei} | Vv
13V / - Ny M
Qc + 13 to \— VoL
tpu tpLy (measured at tnyg) (measured at ty410)
"k L Vo
1.3V 13V 1.3V
Qo ® v,
Notes
1. Input waveform: t; < 15ns, t; < 6ns, 2. Pulse generator output impedance: Z,y,¢ = 50 chms,
PRR = 1MHz, duty cycle = 50%. 3. t, is the bit time when all outputs are LOW.
B Truth tables
1. BCD count sequence 2. Bi-Quinary
Count Outputs Count Outputs
Qp Qc Qs Qa Qa Qp Qc Qp
0 L L L L 0 L L L L
1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L L H H 3 L L H H
4 L H L L 4 L H L L
5 L H L H 5 H L L L
6 L H H L 6 H L L H
7 L H H H 7 H L H L
8 H L L L 8 H L H H
9 H L L H 9 H H L L
Notes 1. H: HIGH voltage level. Notes 1. H: HIGH voltage level.
2. L: LOW voltage level. 2. L: LOW voltage level.
3. Output Q4 is connected to input B. 3. Output Qp is connected to input A.
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DN74LS393

Dual 4-bit Binary Counters

M Description P-1
DN74L8393 contains two asynchronous 4-bit binary (hexa-
decimal) counter circuits with direct-coupled reset inputs.

B Features

® Two circuits corresponding to LS93 and LS293 for high
mounting density

® Independent direct-coupled reset inputs for each circuit

e High-speed counting (f;;, ,x = 35MHz typical)

® Wide operating temperature range (Ta = —20 to +75°C) 14-pin plastic DIL package

B Logic diagram (1/2)
e -
Input A O~—-——a>CP

© Qu

14-pin Panaflat package (SO-14D)

Qutputs

Pin configuration (top view)

Qc

1] Ta] Ve
lResetE 13]2A
Qup——-o Qn
cp . 1 3] 12]2 Reset
Reset
R 106 4 11]20:
Knepsu? o—-D)— Outputs E
IQ‘,E 1012Qn
. . 0
B Absolute maximum ratings 1[5 ry 1Y R
Parameter Sym. Rating Unit “N')LT_ 1200
Input voltage Reset Y —0.5) 7.0 \Y%
A B " =05 5.5
* Refer to the family ratings for other parameters.
l Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5. 00 5.25 \
Output current Lou —400 MA
LoL 8 mA
Operating tempera‘ture range Topr —20 25 75 c
Count frequency A input feount 0 25 MHz
A input High ’
Pulse width input High or Low t 20 ns
Reset High 20
Set-up time tsu 251 ns

Note: {: Indicates time from fall of clock.
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B DC characteristics (Ta=—20~+75C)

Parameter Sym Test conditions Min | Typ* | Max | Unit
Viy 2.0 \Y
Input voltage
Vi 0.8 \%
Vec=4.75V, Iony=—400xA
V. fole} . » lon K. . .4 \"
o1 V=2V, Vi.=0.8V 2.7 3
Output voltage Vec=4.75V Ioo=4mA 0.25| 0.4 \Y
VoL V=2V
ViL=2.7V Io.=8mA 0.35 | 0.5 \Y
Reset ; Vee=5.25V 20 | #A
A input " Vi=2.7V 100 KA
Reset Vee=5.25V —0.4| mA
Input current I ccm .
i A input - Vi=0.4V —1.6| mA
Reset . Vee=5.25V 0.1 | mA
A input ' V=7V 0.2 | mA
Output short circuit current** Ios gﬁ‘f::()sv 25V —15 —100 | mA
Input clamp voltage Vik XC=C i;‘87n? X —-1.5| V
Supply current®** Icc Vee=5.25V 15 26 mA

* When constant at Ve = 5V, Ta=25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Icc measured with all outputs open and all inputs except reset grounded; 4.5V applied momentarily to
both reset terminals, following which they are grounded.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs | Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency felock A Qa 25 35 MHz
12 20

teLy A Qs ns

tpHL C1_=15pF 13 20 ns

Propagation delay time tern R;.=400Q 40 60 ns

A Qp
tpuL 40 60 ns
tpuL Reset ony 24 39 ns

% Switching parameter measurement information

1. Measurement circuit Vee
4.5V OutputQ, M~ 4~ — —— !
Input ! !
% QA I !
I Reset |
Pulse 8 A :
generator -;g o 3
= Out
Zout=500 b t
50 & Qs Ig“’nz" Same load circuit as above
-
747- < Qd ﬁg‘an Same load circuit as above
&~ Qol—8BY = Same load circuit as above

7.17. Notes

1. Cy, includes probe and tool floating capacitance.
2. Diodes are all MA161 or equivalent.




2. Waveforms
/1 3V 3V
Reset —/| S
e twiClock) 7 ov
3V
/X1.3V \ 1.3V
Input A ) N\ oV
%t PI.H (measured at ty.,)

I — L V.
1 ‘1.3\7 / g \r 1.3V OH
Qa Conp t Vo
‘ T L1 (measured at th.z) PHL (measured at t,4)

h— LG V
1.3V lav gy oM
@ t —¢ tpui Vou
PHL .
tPIH‘ dattyeq) d at th,g)

Outputs — I s

’ 1.3V *;'}[1 v oy Vou

Qc . ) ‘ T
Lonr. t P11 (measured at tneg) (measured at ?.I;)
1.3V — — N Vou
Qo : 2 }Vl.&\ K13V o

Notes

B Truth tables

Count sequence

1. Input waveform: t,.<15ns, t; <6ns. PRR=1MHz, duty cycle 50%

Outputs
Count

Qn Qc Qs Qa

0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H

Notes

1. H: HIGH voltage level.

2. L:  LOW voltage level.
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DN74LS395A

4-bit Cascadable Shift Registers (with 3-state Outputs)

[l Description p-2
DN74LS395A is a 4-bit serial/parallel input to serial/parallel
output shift register with 3-state outputs.

B Features

Synchronous serial/parallel input to serial/parallel output
Right shift

Left shift capability with external connection
Mode-control input

Qutput-control input 16-pin plastic DIL package
“Wired” AND capability for Q, through Qp (with 3-state P-5

outputs)

Number of bits easily increased

Wide operating temperature range (Ta = —20 to +75°C) m

16-pin Panafiat package (SO-16D)

M Logic diagram

Pin configuraﬁon (top view)

Data Input
A B
Load/ N
Shift °—"|>°—r4> N
Serial ! I Reset E——ﬂ .1__6] Ve
Input Serial Reset
Input 2 l;.p;x.l Qy _—EQ\
Clock o L A e oa
s-()) S.()) utputs
E(:g q P;L’(_l‘ q Parallel B E— B Qg _—E @
Reset ord>> 3 : Inputs CE_C QI,__EQ‘,
Jutput
‘ontrol —> )l _ Cascad
Qa Qs Qc QnQ‘& . DEMD Q“_—EQ” oszmze
cade
3-state Output “Output oad (7] fhow ‘c’?if?hcgk_ Clock
avo 3] Y
B Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \
, Qs, Qc, —2.6 mA
Output current Tou Q4 Qa: Qc, Qo
Qp —400 MA
Output current ToL Qa, Qs Qc, Qo 24 mA
Qb 8 mA
Operating temperature range Topr —20 25 75 T
Clock frequency felock 0 25 MHz
Pulse width twcp) 16 ns
X High-Level or Low-Level Data 20 ns
Set-up time - tsu
Load / Shift Input 40 ns
Hold time th 10 ns
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M DC characteristics (Ta=—20~+75T)
Parameter Sym Test conditions Min | Typ* | Max | Unit
\% 2 \Y
Input voltage H
Vi 0.8 \Y%
V. Vec=4.75V, V=2V QaQ8,Qc,Qp | 2.4 | 3.1 \Y
o4 ViL=0.8V, Ion=—4004A Q5 2.7 | 3.4 \
Qa Qs | To=12mA 0.25] 0.4 | V
Output voltage —
P E Vee=4.75V | Qc, Q5 | Iop=24mA 0.35| 0.5 | V
Vo]_ Vn_= 0.8V —
V=2V Q Ioo=4mA 0.25 0.4 \'
Io,=8mA 0.35 | 0.5 \Y%
Iy Vee=5.25V, Vi=2.7V 20 MA
Input current I Vee=5.25V, V;=0.4V —0.4| mA
II V(;(;=5.25v, V,=7V 0.1 mA
Lozu ch==25%2vsv’ V=2V Q4,Q8,Qc,Qp 20 HA
OQutput current VO _é 25V VoTav
Lozu Vzc=_0.;lV R Q4,Q8,Qc,Qp —20 | pA
* Q4 Q8,Qc,Q —15 —130| mA
Output short circuit current| Ios Vee=5.25V . BQD o= 15 Z100| mA
Input clamp voltage Vik Vee=4.75V, 1=—18mA —-1.5| V
Condition A 19 34 mA
Supply current*** I Vec=5.25V
id « ¢ Condition B 19 | 31 | mA

* When constant at Ve = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
**%* Joc is measured with all outputs open, 4.5V applied to all inputs, and the following conditions:
A: 4.5V is applied to output control inputs; 3V is added momentarily, following which they are grounded.
B: output control inputs and clock inputs are grounded.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym Inputs | Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency | fmax Qa, Qs Qc, Qo 30 45 MHz
R.=667Q
t ~ L 22
PHL Clock g:‘ Qp, CL=45pF 30 ns
Propagation delay time tein D Q5 15 30 ns
t R Qa~Qp, R.=6670 20 5
PHL eset Qs CL=15pF 3 ns
t = 15 25
Output enable time L R.=6670 ns
tzL CL=45pF 17 25 ns
; . tuz R, =6670Q 11 17 ns
Output disable time L
b tiz Cu=5pF 12 | 20 | ns
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% Switching parameter measurement information
1. Measurement circuit

2. Waveforms

Out
Voo pUtQ, —‘l tf '-—
¢sv 0 41 _ _ ! v
i %RI' | Output control gofw
] 3 i 7S } up 10%
& net @ et i ov
2 b—dReset Y I_I_ 1P L | o
Pulse In g F—a :;;CL G !
generator B ,tsz |
p%’lt g c Q G 3 Output waveform 1 S, Closed\ L3V
5] [ Girouit as at losed N
Zout=500 s D Q"—l(;{Same Toad circuit as above] S, clos: Vo
JT = oy —iQ—{ Same load circuit as above .
(5] { -
4 —fload/ 0 Y
K - 5h|‘f|lnp§| +—TSame load circuit as above Output waveform 2 T dlosed — Vo
‘S, closed ’

Notes
1. Cy, includes probe and tool floating capacitance.

2. Diodes are all MA161.

Waveforms-2

1

Waveforms-1

Notes
1. Reset and clock input waveforms:

ty £ 15ns, t¢ < 6ns, PRR = IMHz.

~45V

90%3\ 3v 507, 3V
Output control v 10% Lo A 13
ov ov
e ¢ S, closed
Output waveform-1 5, °1°Sed\ ey . Sidoed oy
' K2V T
S, closed Voo 2 . Vor
tz 0.5V
K \ 4
Output waveform-2 S, closed Vou \fH
S, closed 0.5V ~15V
=0V S, S, closed
Notes
1. Input waveform: t. £ 15ns, t¢ < 6ns, PRR = IMHz, . Except when the output is disabled by the output
duty cycle = 50%. control, output waveform-2 occurs as a result of
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level.
control, output waveform-1 occurs as a result of 4. When measuring tpp gy and tpyr,, S; and S, are
internal conditions such as a LOW voltage level. closed.
W Truth tables
Inputs 3-State Outputs Cascade
Load/Shift . Parallel Outputs
Reset Control Clock | Serial A B C D Qa Qs Q¢ Qp Qs
L X X X X X X X L L L L L.
H H H X X X X X Qao Qo Qc, Qp, Qo
H H } X a b c d a b c d d
H L H X X X X X Qo Qs, Qco Qoo Qo
H L } H X X X X H Qan Qp, Qcn Qcn
H L { L X X X X L Qan | Qs | Qe Qen
Notes 1. H: HIGH voltage level. 5. a~d: Constant condition input level of inputs A through D.
2. L: LOW voltage level. 6. Qao ~ Qpo: Levels of Q4, Qp, Qc, and Dp prior to
3. {: Change from HIGH to LOW. determination of input requirements shown in table.
4. X: Either HIGH or LOW; doesn’t matter. 7. Qan ~ Qpp: Levels of Qa, Qp, and Q¢ priorto nearest clock

| change.

L
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DN74L$490

Dual 4-bit Decade Counters

I Description

DN74LS490 contains two asynchronous decade counter circuits
with direct coupled reset input and nine direct-coupled set

inputs.

Il Features

® Two circuits corresponding to LS90 and LS290 for high

mounting density

® Independent direct-coupled reset input and nine direct-

coupled set inputs for each circuit

® High-speed counting (fr, ,x = 35MHz typical)
® Wide operating temperature range (Ta = —20 to +75°C).

B Absolute maximum ratings

16-pin plastic DIL package

P-5

Parameter Sym. Rating Unit m
Input voltage Sl:f St§t9 \'A —0.51 7.0 \Y
Clock —0.5| 5.5
* Refer to the family ratings for other parameters. 16-pin Panaflat package (SO-16D)
Pin configuration (top view)
1 Clock[1 ~ EV(;C
1 ResetE T_;]z Clock
output 10: 3] [14]2 Reset
15et to 9[4] [13]) 2 Qs Output
10s[35] [12] 2 Set to 9
Outputs { 1Qc 6] [11] 20.
1Q[7] Ezqc Outputs
onp[E] [5)200
Il Recommended operating conditions
Parameter Sym Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \'%
QOutput current Ton —400 MA
Output current ToL 8 mA
Operating temperature range Topr —20 25 75 T
Count frequency feount 0 25 MHz
Pulse width tw 20 ns
Set or set-to-9 set-up time tsu 251 ns

Note: {: Indicates time from fall of clock.
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B DC characteristics (Ta=—20~+475T)

Parameter Sym Test conditions Min | Typ*| Max | Unit
A" 2.0 \Y4
Input voltage u
Vi 0.8 \Y%
Vee=4.75V, Ioy=—400uA
Vou V=2V, Viy=0.8V 2.7 3.4 \Y
Output voltage Vec=4.75V Io,=4mA 0.25 | 0.4 \Y
Vor. V=2V
ViL=0.8V Ioo=8mA 0.35 | 0.5 \Y
Reset, Set-to-9| Vec=5.25V 20 | #A
Clock " Vi=2.7V 100 | s
Reset, Set-to-9 Vee=5.25V —0.4| mA
Input current I .
P Clock w Vi=0.4V —1.6| mA
Reset, Set-to-9 I Vee=5.25V 0.1 | mA
Clock ‘ Vi=7V 0.2 | mA
Output short circuit current** Tos ‘\/Igc___-—-OSV.ZSV —15 —100| mA
Input clamp voltage Vik Xci-illts']n?;/ —-1.5| V
Supply current*** Icc Vec=5.25V 15 26 mA

* When constant at Voc = 5V, Ta = 25°C.

*# Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
### [~ measured with all outputs open and all inputs except reset grounded; 4.5V applied momentarily to

both reset terminals, following which they are grounded.

B Switching characteristics (Vcc=5V, Ta=25T)

Parameter Sym | Inputs | Outputs Test conditions Min | Typ { Max | Unit
Maximum clock frequency { fmax Clock Qa 25 35 MH:z
t
PLH Clock Qs 12 20 ns
teuL 13 20 ns
teLy 24 39 ns
Clock Qs, Q
ton P 7P| Cu=15pF 26 | 39 | ns
Propagation delay time tpru R.=2kQ 32 54 ns
Clock Q¢
teuL 36 54 ns
tpuL Reset Any 24 39 ns
teLn Set-to- | Qa, Qp 24 39 ns
tpuL 9 Qs, Qc 20 36 ns

3% Switching parameter measurement information
1. Measurement circuit

Out
Vee putQa
4.5V
LR
qQ PSR L h
Input Set 109 | Out 'H;CL ,l'
Pulse putQy L= - — — — — — — -
generator Clock QB_IR.{&me load circuit as above |

Zout =500 500

Reset Q¢ —LQ-LSame load circuit as above |

.

Qn—l—{game load circuit as aboveJ

Refer to truth tables.

’1“ 1. Cy includes probe and tool floating capacitance.

2. Diodes are all MA161 or equivalent.
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2. Waveforms

tr tfe
90% %‘ 3v
Set to 9 13y 10% 10% v — 4f oV
Input tow  ——]
3V
# . 13V
Reset e 1 o 45 ov
tsu fo— twiClock)
Inputs = 3V
Clock J_\'\’-fv LV wd ov
touL tpLyf(measured at o tpm_ (measured at tyy;)
ten "‘I ter) F{ Vou
1.3V 13V 13V Z
Qn teuL trLH (measured at |t (measured at Vou
tra PHL
™ ‘mz) to+a)
TEL TR
1.3V 13V 1.3 13V
AN Lo
Qs o e N teuL o tpLy| (measured at  |tpHL (measured at Vou
Outputs - - - - F& tosg Vo
1.3V 13V 13V
Qc A - —if VoL
truL tein dat J at
—f teLn -y — thes) [*= ta+10) Vou
13V 13V i 1.3V
Qo VoL
Notes
1. Input waveform: t, < 15ns, ts < 6ns, 2. When measuring fy, 5, t; and tf < 2.5ns.
PRR = 1MHz, duty cycle = 50%. 3. t, is the bit time when all outputs are LOW,
W Truth tables
O BCD Count sequence
c Outputs
ount
Qp Qc Qs Qa
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
Notes 1. H: HIGH voltage level.
2. L: LOW voltage level.
OReset / Set to 9
Inputs Outputs
Reset Set to 9 Qa Qs Qc Qp
H L L L L L
L H H L L H
L L Count
Notes 1. H: HIGH voltage level.

2. L: LOW voltage level.
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New Product Information

Number Function PIN
DN74LS126 Quad Bus Buffer Gates (with 3-state Output) 14
A DN74LS154 4-line to 16-line Decoders/Demultiplexers 24
DN74LS165 Parallel Load 8-bit Shift Registers 16
DN74LS166 8-bit Shift Registers 16
ADN74LS181 Arithmetic Logic Units/Function Generators 24
DN74LS5242 Quad Bus Transceivers (with 3-state Output) 14
DN7415243 Quad Bus Transceivers (with 3-state Output) 14
DN7415247 BCD-to-7-segment Decoders/Drivers (with Open Collector Output) 16
DN74L5248 BCD-to-7-segment Decoders/Drivers 16
DN74LS249 BCD-to-7-segment Decoders/Drivers (with Open Collector Output) 16
A DN74LS259 8-bit Addresable Latches 16
A DN74LS261 2-bit by 4-bit Paralell Binaly Multiplexers 16
DN74L5273 Octal D-type Flip-Flop (with Reset) 20
A DN74LS280 9-bit Odd/Even Parity Generators/Checkers 14
ADN74LS2958 4-bit Right-Shift Left-Shift Registers (with 3-state Output) 14
A DN74L5298 Quad 2-input Multiplexers (with Storage) 16
DN74L8352 Dual 4-line to 1-line Data Selectors/Multiplexers 16
DN74LS363 Octal Transparent Latces (with 3-state Output) 20
A DN74LS364 Octal D-type Flip-Flops (with 3-state Output) 20
A DN74LS374 Octal D-type Edge-Triggered Flip-Flops (with 3-state Output) 20
A DN74LS375 4.bit Bistable Latches 16
DN74LS377 Octal D-type Flip-Flops (with Enable) 20
DN74LS378 Hex D-type Flips (with Enable) 16
A DN74LS445 BCD to Decimal Decoders /Drivers 16
DN74L5640 Octal Bus Transceivers (with 3-state Output) 20
A DN74LS642 Octal Bus Transceivers (with Open Collector Output) 20
A DN74LS645 Octal Bus Transceivers (with 3-state Qutput) 20
A DN74L5670 4-by-4 Register Files (with 3-state Output) 16
A DN74LS673 16-bit Shift Registers 24

o Under development
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