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Numerical Index 

Number Function PIN Page 

DN74LSOO Ouad 2-input Positive NAND Gates 14 53 

DN74LS01 Ouad 2-input Positive NAND Gates( with Open Collector Outputs) 14 55 

DN74LS02 Ouad 2-input Positive NOR Gates 14 57 

DN74LS03 Ouad 2-input Positive NAND Gates( with Open Collector Outputs) 14 59 

DN74LS0.4 Hex Inverters 14 61 I 
DN74LS05 Hex Inverters( with O__p_en Collector Ou~uts) 14 63 

DN74LS08 Ouad 2-input Positive AND Gates 14 65 

DN74LS09 Ouad 2-input Positive AND Gates( with Open Collector Outputs) 14 67 

DN74LS10 Tr!P_le 3-in_E_ut Positive NAND Gates 14 69 

DN74LS11 Triple 3 -i~ut Positive AND Gates 14 71 

DN74LS12 Tr!P_le 3 -in__p_ut Positive NAND Gates( with O__p_en Collector Ou~uts) 14 73 

DN74LS13 Dual 4-in_E_ut Positive NAND Schmitt-Jri_gg_ers 14 75 

DN74LS14 Hex Schmitt - Tr!.gg_er Inverters 14 77 

DN74LS15 Tr!E._le 3-in_E_ut Positive AND Gates( with O__p_en Collector Ou~uts) 14 79 

DN74LS20 Dual 4-input Positive NAND Gates 14 81 

DN74LS21 Dual 4-input Positive AND Gates 14 83 

DN74LS22 Dual 4-i~ut Positive NAND Gates( with O__p_en Collector Outputs) 14 85 

DN74LS26 Quad 2-i~ut H!_g_h-Volt<!K_e Interface Positive NAND Gates 14 87 

DN74LS27 Tr!J~_le 3 -i~ut Positive NOR Gates 14 89 

DN74LS28 Quad 2-i~ut Positive NOR Buffers 14 91 

DN74LS30 8-in_E_ut Positive NAND Gates 14 93 

DN74LS32 Quad 2-i~ut Positive OR Gates 14 95 

DN74LS33 Quad 2-i~ut Positive NOR Buffers( with O_E_en Collector Ou~uts) 14 97 

DN74LS37 Quad 2-i~ut Positive NAND Buffers 14 99 

DN74LS38 Quad 2-i~ut Positive NAND Buffers( with O_p_en Collector Out_E_uts) 14 101 

DN74LS.40 Dual 4-i~ut Positive NAND Buffers 14 103 

DN74LS.42 BCD to Decimal Decoders 16 105 

DN74LS51 2-wide 3-i~ut 2-wide 2-in_E_ut AND-OR-INVERT Gates 14 108 

DN74LS54 4-wide AND-OR-INVERT Gates 14 110 

DN74LS55 2-wide 4-in_p_ut AND-OR-INVERT Gates 14 112 

DN74LS73 Dual J-K Fl!P_-Flo_p_s( 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 

LL DN74LS76 Dual J-K Flip-Flops(with Set and Reset) 16 123 

DN74LS78 Dual J-K Flip-Flops(with Set, Common Reset and Common Clock) 14 126 

DN74LS83A 4-bit Binar_x_ Full Adders( with Fast CarIJ:') 16 129 

DN74LS85 4-bit M~nitude Com_p_arator 16 132 

DN74LS86 Quad 2-in_p_ut Exclusive OR Gates 14 136 

DN74LS90 Decade Counters 14 138 

DN74LS92 Divide-by-Twelve Counters 14 142 

DN74LS93 4-bit Binary Counters 14 146 

DN74LS95B 4 -bit Parallel Acces Shift Registers 14 150 

DN74LS107 Dual J-K Flip-Flops(with Reset) 14 153 

DN74LS109 Dual J-K Positive Edge-Triggered Flip-Flops (with Set and Reset) 16 156 

DN74LS112 Dual J-K Negative Edge-Triggered Flip-Flops(with Set and Reset) 16 159 

DN74LS113 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 aoo Common Clock) 14 165 

DN74LS123 Dual Retriggerable Monostable Multi vibrators( with Reset) 16 168 

DN74LS125A Quad Bus Buffer Gates (with 3-state Outputs) 14 171 

DN74LS132 Quad 2-i~ut Positive NAND Schmitt -Tri_gg_eres 14 174 

DN74LS136 Quad 2-input Exclusive OR Gates (with Open Collector Outputs) 14 176 
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Numerical Index 

Number Function PIN Page 

DN74LS138 3-line to 8-line Decoder/Demultiplexers 16 178 

DN74LS139 Dual 2 -line to 4 -Ii ne 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 -1 i ne to 4 -1 i ne Decoders/Dem ult i pl exers 16 193 

DN74LS156 Dual 2-line to 4-line Decoders/Demultiplexers(with Open Collector Output) 16 196 

DN74LS157 Quad 2-line to 1-line Data Selectors/Multiplexers 16 199 

DN74LS158 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 

DN74LS170 4-by-4 Register Files( with Open Collector Outputs) 16 225 

DN74LS173 4-bit D-type Registers( with 3-state Outputs) 16 229 

DN74LS174 Hex D-type Flip-Flops(with Reset) 16 232 

DN74LS175 Quad D-type Flip-Flops( with Reset) 16 235 

DN74LS190 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 

DN74LS192 Synchronous BCD Up/Down Dual Clock Counters(with Reset) 16 246 

DN74LS193 Synchronous 4-bit Binary Up/Down Dual Clock Counters(with Reset) 16 250 

DN74LS194A 4-bit Bidirectional Universal Shift Registers 16 254 

DN74LS195A 4-bit Parallel-Access Shift Registers 16 257 

DN74LS196 3 0 MHz Settable Decade Counters/Latches 14 260 

DN74LS197 3 0 MHz Settable Bi nary Counters/Latches 14 264 

DN74LS240 Octal Buffers AND Line Drivers(with 3-state Outputs) 20 268 

DN74LS241 Octal Buffers AND Line Drivers(with 3-state Outputs) 20 271 

DN74LS244 Octal Buffers AND Line Drivers(with 3-state Outputs) 20 274 

DN74LS245 Octal Bus Tranceivers(with 3-state Outputs) 20 277 

DN74LS251 8-line to 1-line Data Selectors/Multiplexers(3-State) 16 280 

DN74LS253 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 

DN74LS258A Quad 2 -1 i ne to 1- line Data Selectors/Multiplexers (with 3-state Outputs) 16 289 

DN74LS260 Dual 5-input Positive NOR Gates 14 292 

DN74LS266 Quad 2-input Exclusive NOR Gates(with Open Collector Outputs) 14 294 

DN74LS279 Quad S-R Latches 16 296 

DN74LS283 4-bit Binary Full Adders(with Fast Carry) 16 299 

DN74LS290 Decade Counters 14 302 

DN74LS293 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 

DN74LS367A Hex Bus Drivers (with 3-state Outputs) 16 316 

DN74LS368A Hex Bus Drivers(with 3-state Outputs) 16 319 

DN74LS373 Octal D-type Transparent Latches (with 3- state Outputs) I 20 322 

DN74LS386 Quad 2-input Exclusive OR Gates 16 325 

DN74LS390 Dual Decade Counters 16 327 

DN74LS393 Dual 4-bit Binary Counters 14 330 

DN74LS395A 4-bit Cascadable Shift Registers(with 3-state Outputs) 16 333 

DN74LS490 Dual 4-bit Decade Counters 16 336 
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Index by Function 

Function groups Number Function Page 

DN74LSOO Quarl 2-input Positive NAND Gates 53 

DN74LS01 Quad 2-input Positive NAND Gates (with Open Collector Outputs) 55 

DN74LS03 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 

DN74LS20 Dual 4-input Positive NAND Gates 81 

DN74LS22 Dual 4-input Positive NAND Gates(with Open Collector Outputs) 85 

DN74LS26 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 

DN74LS15 Triple 3-input Positive AND Gates (with Open Collector Outputs) 79 

Gate 
DN74LS21 Dual 4-input Positive AND Gates 83 

DN74LS02 Quad 2-input Positive NOR Gates 57 

NOR DN74LS27 Triple 3-input Positive NOR Gates 89 

DN74LS260 Dual 5 -input Positive NOR Gates 292 

OR DN74LS32 Quad 2-input Positive OR Gates 95 

Exclusive 
DN74LS86 Quad 2-input Exclusive OR Gates 136 

OR 
DN74LS136 Quad 2-input Exclusive OR Gates (with Open Collector Outputs) 176 

DN74LS386 Quad 2-input Exclusive OR Gates 325 
Exclusive DN74LS266 Quad 2-input Exclusive NOR Gates(with Open Collector Outputs) 294 NOR 

Schmitt 
DN74LS13 Dual 4 -input Positive NAND Schmitt-Triggers 75 

Triggers 
DN74LS14 Hex Schmitt - Trigger Inverters 77 

DN74LS132 Quad 2-input Positive NAND Schmitt-Triggers 174 

AND OR 
DN74LS51 2-wide 3-input 2-wide 2-input AND-OR-INVERT Gates 108 

DN74LS54 4-wide AND-OR-INVERT Gates 110 
INVERT 

DN74LS55 2-wide 4-input AND-OR-INVERT Gates 112 

Inverters 
DN74LS04 Hex Inverters 61 

DN74LS05 Hex Inverters (with Open Collector Outputs) 63 

DN74LS37 Quad 2-input Positive NAND Buffers 99 

NAND DN74LS38 Quad 2-input Positive NAND Buffers(with Open Collector Outputs) 101 

Buffers DN74LS40 Dual 4-input Positive NAND Buffers 103 

NOR 
DN74LS28 Quad 2-input Positive NOR Buffers 91 

DN74LS33 Quad 2-input Positive NOR Buffers(with Open Collector Outputs) 97 

DN74LS125A Quad Bus Buffer Gates (with 3-state Outputs) 171 

Bus Buffers/ DN74LS240 Octal Buffers AND Line Drivers(with 3-state Outputs) 268 

Drivers DN74LS241 Octal Buffers AND Line Drivers(with 3-state Outputs) 271 

DN74LS244 Octal Buffers AND Line Drivers(with 3-state Outputs) 274 

DN74LS365A Hex Bus Drivers (with 3-state Outputs) 310 

Drivers 
DN74LS366A Hex Bus Drivers (with 3-state Outputs) 313 

DN74LS367A Hex Bus Drivers (with 3-state Outputs) 316 

DN74LS368A Hex Bus Drivers (with 3-state Outputs) 319 

DN74LS73 Dual J-K Flip-Flops(with Reset) 114 

DN74LS76 Dual J-K Flip-Flops(wit_li Set and Reset) 123 

DN74LS78 Dual J-K Flip-Flops( with set, Common Reset and Common Clock) 126 

Flip 
J-K 

DN74LS107 Dual J-K Flip-Flops (with Reset) 153 

Flops DN74LS109 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 

DN74LS113 Dual J-K Negative Edge-Triggered Flip-Flops(with Set) 162 

DN74LS114 Dual J-K :'\egative 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 

D-type 
DN74LS173 4-bit D-type Registers(with 3-state Outputs) 229 

Flops DN74LS174 Hex D-type Flip-Flops (with Reset) 232 
DN74LS175 Quad D-iype Flip-Flops(with Reset) 235 

BCD to Decimal DN74LS42 BCD to Decimal Decoders 105 
Decoder DN74LS145 BCD to Decimal Decoders/Drivers 184 

DN74LS138 3-line to 8-line Decoders/Demultiplexers 178 
Decoder/ DN74LS139 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 

DN74LS151 8-line to 1-line Data Selectors/Multiplexers 187 
DN74LS153 Dual 4-line to 1-line Data Selectors/Multiplexers 190 

DN74LS157 Quad 2-line to 1-line Data Selectors/Multiplexers 199 
Selectors/ DN74LS158 Quad 2-line to 1-line Data Selectors/Multiplexers 202 
Multiplexers DN74LS251 8-line to 1-line Date Selectors/Multiplexers (with 3-state Outputs) 280 

DN74LS253 Dual 4-line to 1-line Date Selectors/Multiplexers( with 3-state Outputs) 283 

DN74LS257A Quad 2-line to 1-line Data Selectors/Multiplexers (with 3-state Outputs) 286 

DN74LS258A Quad 2-line to 1-line Data Selectors/Multiplexers(with 3-state Outputs) 289 

DN74LS90 Decade Counters 138 
DN74LS92 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 
DN74LS163A Synchronous 4- bit Binary Counters 217 

DN74LS190 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 

DN74LS192 Synchronous BCD Up/Down Dual Clock Counters( with Reset) 246 

DN74LS193 Synchronous 4-bit Binary Up/Down Dual Clock Counters(with Reset) 250 

DN74LS196 30MHz Settable Decade Counters/Latches 260 

DN74LS197 30MHz Settable Binary Counters/Latches 264 

DN74LS290 Decade Counters 302 

DN74LS293 4- bit Binary Counters 306 

DN74LS390 Dual Decade Counters 327 

DN74LS393 Dual 4 - bit Binary Counters 330 

DN74LS490 Dual 4-bit Decade Counters 336 

DN74LS95B 4-bit Parallel-Access Shift Registers 150 

DN74LS164 8- bit Parallel-out Serial Shift Registers 221 

Registers 
DN74LS170 4- by-4 Register Files (with Open Collector Outputs) 225 

DN74LS194A 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 DN74LS279 Quab S-R Latches 296 

DN74LS373 Octal D-type Transparent Latches (with 3-state Outputs) 322 

Adders 
DN74LS83A 4-bit Binary Full Adders(with Fast Carry) 129 

DN74LS283 4-bit Binary Full Adders(with Fast Carry) 299 
Comparators DN74LS85 4-bit Magnitude Comparator 132 
Monostable 
Multivibrator DN74LS123 Dual Retriggerable Monostable Multi vibrators (with Reset) 168 
Bus Tranceivers DN74LS245 Octal Bus Tranceivers (with 3-state Outputs) 277 
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1 . Outline of DN7 4LS 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 are 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 OIL plastic 

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

N 

SUB 

Fig. 1 Cross-sectional view of SBD clamp transistor 

-1=> 
AND OR Exclusive-OR 

Fig. 2 Logic symbols 
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3. Symbols and Terms 

In individual specifications various symbols, the voltage, 
current, time, etc., which cannot be written into a full 
name, are noted by abbreviations. Even in specifications 
charts, omitted data are often generally referred to by 

symbols, and so here we have provided explanations of 
these terms and the meanings of the symbols together 
with short descriptions. 

DC Characteristics 

Symbol Term. Description. 

Voltage applied to an input terminal as High level. 

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

Voltage applied to an input terminal as Low level. 

V1L Input LOW voltage 
Maximum level is specified and is sometimes noted as V1L(max). 

Output voltage when the output current IoH specified for an 

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

Output voltage when the output current IoL specified for an 

VoL Output LOW voltage output terminal (e.g. the maximum outflow current at the 
assumed maximum fan-out) flows in under input conditions to 
make the output LOW. 

(/) Input voltage when the specified current flows from an input 
(I) 
tlO V1K Input clamp voltage terminal (specified for an input of the device which has a 
~ 
0 clamping diode at its input terminal). 
> 

VT+ Input positive-going threshold Input voltage when the operation of a logic element varies 

voltage when the input is raised from a voltage level lower than the 
input negative-going threshold voltage VT - . 

Input negative-going threshold Input voltage when the operation of a logic element varies 
VT-

voltage when the input is lowered from a voltage level higher than the 
input positive-going threshold voltage VT+. 

Output terminal voltage with respect to an output current 

Vo(on) Output ON voltage 
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.) 

Output terminal voltage with respect to an output current 

Vo(oft) Output OFF voltage 
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. 

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

~ I1L Input LOW current Input current flowing in when the voltage of a LOW level 
specified for an input is applied. 

~ 
;; 

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

IoL 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. los is used to 

los 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. 

11 Input current Input current flowing in when the maximum input voltage 
specified for an input terminal is applied. 

IccH Output HIGH supply current Current flowing into a power supply terminal (Vee) when all 
of the outputs are HIGH. 

IccL Output LOW supply current Current flowing into a power supply terminal (Vee) when all 
of the outputs are LOW. 

When Ice is specified by IccH and IccL, it is specified by 

Ice Supply current their average values. When ·Ice is not specified by IccH and 
IccL, it is specified by the input condition when the current 
flowing into the power supply terminal becomes maximum. I 
Output current flowing in when an output voltage specified 

lo(oft) Output OFF current under such input conditions as the output becoming off is 
applied (specified with respect to open collector outputs that 
drive elements other than logic circuits). 

Output OFF current Current which flows in an output of an element with 3-state 
loz (High impedance) output when the input condition is set to make its output high 

impedance. 

IT+ Input positive-going threshold Current flowing out when a threshold voltage vr is applied 
current to an input terminal. 

IT- Input negative-going threshold Current flowing out when a threshold voltage vr is applied 
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. 

Maximum repeating clock frequency that can maintain varia-

fmax Maximum clock frequency 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. 

Specifies the maximum time required for the amplitude of an 

tr Rise time 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 tTLH· 

Specifies the maximum time required for the amplitude of an 

tr Fall time 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 tTHL· 

Delay time between the specified voltage levels of input and 
tPLH Output rise propagation delay time output voltage waveforms under fixed load conditions when 

the output changes from LOW to HIGH. 

Delay time between the specified voltage levels of input and 
tPHL Output fall propagation delay time 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 

Delay time between the specified voltage levels of input and 
tHz 3-state output disable time (HIGH) output voltage waveforms under fixed load conditions when 

the 3-stage output changes from HIGH to high impedance. 

Delay time between the specified voltage levels of input and 
tLz 3-state output disable time (LOW) output voltage waveforms under fixed load conditions ·when 

the 3-stage output changes from LOW to high impedance. 

Delay time between the specified voltage levels of input and 
tzH 3-state output enable time (HIGH) output voltage waveforms under fixed loads conditions when 

the 3-stage output changes from high impedance to HIGH. 

Delay time between the specified voltage levels of input and 
tzL 3-state output enable time (LOW) output voltage waveforms under fixed loads conditions when 

the 3-state output changes from high impedance to LOW. 

Specifies the minimum time interval between the rise and fall 
tw Pulse width of the specified voltage of input waveforms applied to flip-flop 

(referred to as FF below) ICs. 

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

occur. 

Time the data at the specified input terminal must be applied 
tsu Setup time and stabilized before changes at other retated input terminals 

(e.g. clock input) occur. 

Related to FF ICs and is the time between the specified 
tree Recovery time voltages of the effective edges for cancellation of the reset 

input and operation of an input clock pulse. 

Time from when the data at the specified input terminal is 
tre lease Release time 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 

.j. 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 Q0 

Qn Q level immediately before the most recent active change ( .j. or t) occurs 
_f""""1__ One high-level pulse 

--c_r- One low-level pulse 

Toggle Each output is changed to the complement of the previous state by an active change ( .j. or t) cf 
the input. 

Fo Fan-out; indicates how many IC inputs of the same kind can be connected to the output. 
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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 VoL when the 
load current is maximum increases by about 0.1 V. 
The SBD is inserted as shown in Fig. 3 (a) but is re­
presented by the symbol in Fig. 3 (b ). 

c 
SBD 

B 

E 

(a) SBD clamp transistor 

QC 

B 

E 

(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 Vee through R 1 and Q1 , and a LOW input 
current 11L flows and Qi becomes a diode(=""' 0.7V). As 
a result Q3, Q4 , Q5, Q8 , and Q9 are OFF, the current 
passes from V cc through R2 to Darlington transistors 
Q6 and Q7 , and the output is HIGH. 
On the other hand, when inputs A and B are both HIGH 
(e.g. Vee), Qi and Q2 are OFF and the base current 
flows from Vee through Ri to Q4. Thus, Q4 , Q5 and 
Q8 are ON and the output is LOW. 
Q9 stops the output voltage from changing to the 
threshold voltage when the input changes from LOW to 
HIGH. 
Q3 , D3 and D5 work to increase the switching speed .. As 
can be seen, by this operation transistors Q 1, Q2 , Q3, 

and Q7 , which are not saturated, are not clamped by the 
SBD, but the other transistors are clamped thus increas-

ing the speed. 

D~74LSOO 

A 

B 

Fig. 4 Basic circuitry for the NANO gate 
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5. DN7 4LS 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: DN74LSOO 
(2) Panaflat package products: DN74LSOO~ 

"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 ultra-compact I Cs 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 I Cs; 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 
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• 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. 



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. 
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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 (S0-180) 
Values represent the improvement in thermal 
resistance using the thermal resistance of a 
single IC placed at 1 as a reference. 

Epoxy circuit board General use ceramic 
circuit board (55 x 10 x 0.7mm) (37 x 12 x 0.6mm) 

Mounted on the '0.68 0.57 
circuit board (1.45) (1.75) 

Coated with resin 0.52 0.40 after mounting on (1.81) (2.47) the circuit board 

(Values in parenthesis indicate ratio of allowable loss P0 .) 

u 
0 400 
i.:-~ 

~ 300 

8- 200 

~ 
a 100 

·13 
c: 
:::J ...., 

u I 
0 400 
i.:-~ 

~ 300 
~ 

8- 200 E 
~ 

p,o""""" "mowd II ~ II from a high-temprature bath ~ 

High-temperature 
bath 260°C 

20 40 60 80 100 120 
Timet (s) 

(b) High-temperature bath 

Products are withdrawn from solder bath 

i ~ ~ ~ 
--,,----_-:_:=-==-=--~........ Solder bath 250° C 
/"' ............ .._,1J11.. 

c: 
0 

/ ............ <!_! 
100 / '-.., 

'fi 
c: 

~ 0 ~0~~2~0-~~4~0~-6~0~~8~0~~10~0~~12~0-

Time t (s) 

(a) Solder bath 250°C 

Fig. 6 Comparison of junction temperatures according 
to the external conditions of the Panaflat pack­
age (S0-180) and the conventional package 
(OIL-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, lm, 3 times 

Terminal pull 0.5kg in direction of lead axis 
for 1 Osec 

Terminal bending 0.25kg to 45° back and forth 
2 times 

Saltwater spray 35°C at 5% for 24 hours 

Temperature cycle Tstg. max ... Tstg. min, 10 cycles 
(gaseous phase) (30min) (30min) 

Thermal shock 100°C +> 0°C, 10 cycles 
(liquid phase) (5min) (5min) 

Boiling test Pure water at 100°C for lOOhrs 

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 Ta= Tstg. max lOOOhrs storage 

Low-temperature Ta = Tstg. min lOOOhrs storage 

High-temperature, 
Ta= 85°C, RH= 85% for 500hrs high-humidity 

storage 

Operating life Ta = To pr max 1 OOOhrs, 
maximum loss and Tj(max) 

High-temperature, Ta= 85°C and RH= 85% 
high-humidity bias for 500 hrs, steady bias 

Circuit board 
Solder paste / / 

~ \..___. ---J) k ~ 
PZZ//Z////////Z////////ZZ/Z///////////h 

t t t 
Heating element 

Fig. 7 Diagram showing reflow-system soldering 

(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 
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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. 

12 

10 

Test method 

~ The package is fixed, and the lead wire 
~is pulled in the direction of the arrow. 

l} 

l Lead is 
pulled out 

~ Breakage at base of lead 

S0-180 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 

By putting the Panaflat package IC in an operating 
condition, the chip temperature (Tj) rises. After suffici­
ent time (approx. lOmin) the package surface temper­
ature (Ts) becomes saturated and the Ts is measured and 
used to estimate Ti. 

Ts< 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 Ts is smaller than the 
calculated value on the right, even at Topr(max) Ti will 
be below Tj(max). 



5. DN74LS TTL Panaflat Package 

(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. 

I 
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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 New products Periodic LPTD (r/N) test reliability test 

Initial characteristics All parameters of inspection ratings specified for 5% (0/45) 0 each product type. 

Temperature Characteristics test of product's rated operating 50% (0/5) 0 characteristics ambient temperature range. 
1 

Voltage Characteristics test of product's rated power 50% (0/5) 0 characteristics supply voltage range. 

Heat resistance 50% (0/5) 0 

Immersed for 5±0.5 seconds in 230±5°C solder 
Soldering bath up to 1.5mm from the main part of the unit. 15% (0/15) 0 0 

2 Flux used is 35% pine oil solution. 

External dimensions According to the product's rated external 15% (0/15) 0 dimensions. 

10 cycles 
Tmin Tmax 

Thermal shock (-65°C, lmin or more) (150°C, lmin or more) 

3 Both testing baths are 
liquid baths. 

Thermal fatique Conditions at Tjmax or Pomax determined 
according to configuration type. 15% (0/15) 0 
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6. Reliability 

Judging Testing standards 

Group Test Test conditions standards New product Periodic LPTD (r/N) qualification reliability test 

Soldering thermal Immersed for 10±1 seconds in 300:':~0 °C solder 
3 bath up to 1±0. lmm from the main part of the 15% (0/15) 0 stability unit. 

Drop test Dropped 3 times from a height of lm onto a 50% (0/5) 0 maple board. 

4 Lead bend Bent 90° with an applied force of 230g and then 50% (0/5) 0 returned. 

Lead pull 2kg of force applied for 30± 1 seconds in lead 50% (0/5) 0 axial direction. 

5 Salt water spraying Sprayed continuously for 24 hours at 
concentration of 5%, temperature 35°C. 51;>% (0/5) 0 0 

High temperature Kept for 1000 hours at Ta= 85°C, RH~85%. 15% (0/15) 0 and humidity 

T.H.B 
Kept for 1000 hours at Ta= 85°C, RH~85%. 
Testing circuits normal actual use, 
ON/OFF = lh/3h. 

15% (0/15) 0 0 

6 Kept for 60 hours at 2 atmospheres of pressure Pressure cooker and then allowed to cool naturally for 16 hours. 15% (0/15) 0 0 

Boiling Kept at boiling for 50 hours. 15% (0/15) 0 

Hermeticity He leakage < 1 x 10- 1 cc/s 15% (0/15) 0 Corresponds to ceramic or metal packages. 

Low temperature Kept at Ta= -55°C for 1000 hours. 15% (0/15) 0 
7 

High temperature Kept at Ta= 150°C for 1009 hours. 15% (0/15) 0 

1000 hours at Vee (max) or Tj (max) conditions 
8 Operating life at maximum ambient temperature; 

ON/OFF = 2.5h/0.5h. 
15% (0/15) 0 0 

9 Fireproofing Because plastic material used passes UL94 and 50% (0/5) 0 V-0, test on completed products omitted. 

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. 

Thermal shock test THB test Operating life test 
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6. Reliability 

Table 4 Reliability test failing standards 

Parameter 
Failing standards 

Remarks 
Lower limit Upper limit 

Output voltage VOH, VOL (V) L x 0.9 u x 1.1 
Output current lQH,lOL (A) u x 1.1 

Electrical Input voltage Vrn, VIL (V) L x 0.9 u x 1.1 
characteristics Input current Im, IIL (A) u x 1.1 

Supply current IccH, IccL (A) u x 2 

Leakage current II (A) u x 2 

Dimensions According to product's specified dimensions. 

Appearance, 
Corrosion, discoloration None when observed with 10-power microscope. Because these are physical inspec-

Minimum 95% adhesion when observed with tions by observation and judge-
Other Solderability ment might differ from one ins-10-power microscope. 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 

Thermal shock -65°C - +150°C 0/425 Liquid phase : 10 cycles 

Ta = 25° C, Po max. 
Thermal fatigue t = 1000 hours 0/80 

ON/OFF= 5 min/5 min 

Soldering thermal stability 300~~0 ° 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 

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

Ta= 85°C, RH= 85% 
T.H.B. t = 1000 hours, Vee= SV 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, Vee= 5.SV 
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 I Cs 
do not require quite as much care as MOS I Cs. 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 
I Cs. 
(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. 

(2) 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. 

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

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 
to increase 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 Vm(min) that does not 
exceed the maximum rated voltage. Examples of 
actual methods for this treatment are shown below. 
(a) Attach unused terminals to Vee through an 

appropriate resistance. (Fig. 13) 
(b) If there is an unused NAND gate or inverter, 
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ground the input and connect the unused 
terminals to that output. (Fig. 14) 

( c) 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. 

Fig. 13 

Input load coefficient LOW 1 
HIGH 3 

Fig. 15 

(2) Output short-circuit 

Fig. 14 

Fig. 16 

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. 

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

( 4) 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 (Vee) and ground are 
reversed, and when energized the IC may be dam­
aged. 

(5) 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 osc'illation. 

I 



7. Use and handling 

(6) 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. 

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

i1) Power supply voltage (Vccl 
This is the maximum voltage that can be applied 
between the power supply terminal and the ground 
terminal. 

(2) Input voltage (V1) 

This is the maximum voltage that can be applied to 
an input terminal. 

(3) Output voltage (V0 ) 

This is the maximum voltage that can be applied to 
an output terminal. 

(4) Output current (1 0 ) 

This is the maximum current that can flow into or 
out of an output. 

(5) Allowable loss (P0 ) 

This is the maximum power consumption allowable 
within the IC. 

(6) 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. 

(7) 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 

Power supply voltage* Vee 7.0 7.0 

Input voltage** Vr -0.5 l +7.0 -0.5 l +7.0 

Output voltage** Vo -0.5 l +Vee -0.5 l +Vee 

Output current Io Refer to the respective recommended operating conditions. 

Allowable loss PD 400 

Operating temperature range To pr -20- +75 

Storage temperature Tstg -65 - +150 

* 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 

LS196 · 197 Input voltage (all input terminals) 

LS90 · 92 · 93, LS245 Input voltage (A, B) VI -0.5 LS290 · 293, LS390 · 393 

LS490 Input voltage (clock) -0.5 

LS26, LS145 Output voltage (all output terminals) Vo -0.5 

*Same for DN74LSXXS series 
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400 

-20 - +75 

-65 - +125 

Rating 

+5.5 

+5.5 

+15 

Unit 
v 
v 
v 

mA 

mW 
cc 
cc 

Unit 

v 

v 
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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 

Item 
DN74LSXX series DN74LSXXS series 

Unit Symbol 
Minimum Typical Maximum Minimum Typical Maximum 

Power supply Vee 4.75 5.00 
Output current IOH - -

Output current IQL - -

Output voltage VoH - -

Operating temperature To pr -20 -

HIGH output current (1 0 H) 

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 (VoH(min) ~ 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 108 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 (1 0 d 
The LOW output current is the specified maximum 
current that can flow into an output pin in the range in 
which the maximum value (V0 L(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 108 it is related to the connection 
method; therefore refer to fan-out under the following 
section. 
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5.25 4.75 5.00 5.25 v 
-400 - - -400 µ,A 

8 - - 8 mA 

5.5 - - 5.5 v 
+75 -20 - +75 oc 

HIGH output voltage (V0 H) 

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



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 (F 0 ) is determined by using 

Current flow for HIGH logic 

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

" Output side 
~cc 

Load side 

Current flow for LOW logic 

Fig. 17 Input/ output circuit current flow 

Fan-out number for HIGH logic: FoH ~ llmil Irn 
Fan-out number for LOW logic: FoL ~ l.!fil.I l1L 

The F o 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 
Orn and IIL specifications) will be different depending on 
the type, and so care must be taken as the F o will change. 

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) 74 LS 74 74 s 74 H 74 L 

loH(mA) IodmA) Irn (mA) l1L(mA) Irn (mA) I1dmA) Irn(mA) liL (mA) Irn (mA) l1L(mA) I rn (mA) I1dmA) 

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. Fan-out 

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

Fan-out number for HIGH logic: ( ~~: ) 

loH Irn (mA) /F OH 

(mA) 74 LS 74 74S 74H 74L 

0.4 

The number is parentheses in Table 8 are representative 
input/output current values. Iott is specified for totem­
pole or 3-state outputs by Yott~ 2.4 "'2.7V. 
In open-collector types the value for V OH is specified as 
5 .SV < VoH ~ 15 under fixed conditions for Iott. 
Therefore, the meaning of Iott for open-collector types 

Fan-out number for LOW logic: ( ~~~ ) 

loL l1L (mA) IF OL 
(mA) 74 LS 74 74S 74H 74L 

differs somewhat from totem-pole and 3-state types. 
The Iott 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 

TIL combinations 

Drive output side 

Sample loH (mA) loL (mA) Sample 

DN74LSOO 0.4 8.0 DN74LSOO 

DN74LS14 0.4 8.0 DN74LS90 

DN74LS365 2.6 24.0 DN74LS283A 

Whichever is smaller, FoH or FoL, becomes the maximum 
fan-out number (often represented by FoL). When Fo ~ 

FoH FoL 
Load input side (-12!!) ( _!Q!!) 

Irn (mA) I IL(mA) Irn Irn 

0.02 0.4 20 20 
Reset input Reset input 

20 20 0.02 0.4 
A input A input 

10 3.3 0.04 2.4 
B input B input 

5 2.5 0.08 3.2 
c0 input C0 input 

130 60 0.02 0.4 
Input except Co Input except Co 

0.04 0.8 65 30 

1 is the normal condition, it is necessary to consider going 
through a buffer driver OoL = 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 Vee= SV. 
The input pulse fixes the specified pulse width (tw ), 
pulse amplitude (Vp ), input repeated frequency (PRR), 
rise time (tr), and fall time (tr), 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 

(4.3.1) 

Vrn 

VrL 

VoH 

loH 

(4. 3. 2) 

Vrn 

VrL 

VoL 

(4.3.3) 

VrK 

Measuring method Function Input conditions 

Refer to 
input 
condition 
chart 

Refer to input 
condition chart 

liK --- (-) 

V1r; 

lnpu,, I 
open 

+I l 

. Open-
(+) } collector 
\'o11 output 

NAND 

AND 

NOR 

OR 
AND-OR­
INVERT 

Measured inputs are VIL(max); all others are 4.SV. 

All inputs are VJH(min). 

All inputs are VIL(max). 

Measured inputs are VJH(min); all others are GND. 

Measured inputs (1 input of each AND gate) are 
VIL( max); all others are 4.SV. \ - 1-I} Totem-pole 

1
°11 +-

1
_ loH output i--------'---------------------4 

Note: 
The !Cs with a 3-state output structure fix the input condi­
tions so that the output will be enabled (low impedance). 

+ 

1-1 
Vccmin 

NAND All inputs are VJH(min). 

AND Measured inputs are VIL(max); all others are 4.SV. 

NOR Measured inputs are VIL(min); all others are GND. 

OR All inputs are VIL(max). 

AND-OR- All measured inputs of AND gates are VIH(min); 
INVERT all others are GND. 

Note: 
For !Cs with a 3-state output structure, fix the input condi­
tions so that the output will be enabled (low impedance). 

output open 

Note: Measured for each input. 

-35-

I 



4. Electrical Characteristics 

Item 

(4. 3.4) 

(4.3.5) 

(4.3.6) 

los 
Refer to I 
input condition 
chart 

(4.3.7) 

Ice Refer to \ 
input condition 
chart 

(4.3.8) 
Vee 

4.5V 

Measuring method 

(-) 

Output 
open 

Output 
open 

i los 

Output 
open 

Schmitt trigger IC 
positive-going threshold 

IOI. 
-(+) 

Vo1. 

Note: 
1. Measured for each input. 
2. When measuring AND-OR-INVERT gates, the inputs of 

the AND gates not being measured are open when measur­
ing 11 and grounded when measuring Im:. 

3. When measuring IIN, Vi is 2.7V, and when measuring 11, 
refer to the individual data sheets for conditions of V 1. 

Note: 
1. Measured for each input. 
2. When measuring AND-OR-INVERT gates, the AND gates 

not being measured are open. 

Function Input conditions 

NAND All inputs are GND. 

AND All inputs are 4.SV. 

NOR All inputs are GND. 

OR All inputs are 4.SV. 

AND-OR- All inputs are GND. INVERT 
Note: 
1. For ICs with a 3-state 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 

NAND 

AND 

NOR 

OR 
AND-OR­
INVERT 

Note: 

IccH 

All inputs are GND. 

All inputs are 4.SV. 

All inputs are GND. 

One input is 4.SV; 
all others are GND. 

All inputs are GND. 

IccL 

All inputs are 4.SV. 

All inputs are GND. 

One input is 4.SV; 
all others are GND. 

All inputs are GND. 

All inputs of one AND gate 
are 4.SV; all other inputs are 
GND. 

1. When measuring vT+ and IT+, Vee is either SV or 
V CC(min) depending on the type of IC. It is V cc(min) 
when measuring VoL· 

2. Measured for each input. 
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4. Electrical Characteristics 

Item Measuring method 

(4.3.9) Vee 
Schmitt trigger IC 
negative-going threshold 

(-)~ 

Vo11 

(4.3.10) Current when 3-state output is disabled 

Veemax 

IozH (Note) 2 

IozL Note 2 and 3{ loz11-

V111or V11. -Iozl 

(Note) 1 
(-) (Note) 3 

4.4 Measuring AC characteristics 

Vo 

Note: 
1. V cc is either SV or V cc(min) when measuring VT- and 

IT- depending on the type of IC. Vee is Vcc(min) when 
measuring V OH. 

2. Measured for all inputs. 

Note: 
1. The input conditions are fixed so that the output is 

disabled and becomes high impedance. 
2. 

3. 

When applying the voltage of a HIGH level to the output 
and measuring, these input conditions are fixed so that if 
the output is enabled it becomes LOW. 
When applying the voltage of a LOW level to the output 
and measuring, these input conditions are fixed so that if 
the output is enabled it becomes HIGH. 

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. 

Item 

(4.4.1) 

fmax 

tPHL 

tPLH 

tHz 

tLz 

tzH 

tzL 

Table 12 Measuring method for AC characteristics 

Pulse generator 

(Zo) 

Note: 

Measuring method 

1. Requirements for pulse generator 

Vee 

Sample 

PRR = 1 MHz, tr 6 6ns, tf ;;;;; 6ns 

t\\. = 500ns, Vp = 3Vp-p, Zo = 500 
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Output load circuit 

Totem-pole output 

Vee 
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4. Electrical Characteristics 

(Cont'd) 

Item 

(4.4.1) 
(Cont'd) 

fmax 

tPHL 

tPLH 

tHz 

kz 

tzH 

Measuring method 

2. The electrostatic capacity CL includes the suspension capacity of 
both the probe and measuring device. 

3. Measurement of fmax is performed at tr= tr~ 2.Sns 

4. All diodes (D1 ~ 04) used are MA161. 

5. The relationship between SW 1 and SW 2 and characteristics in I Cs 
with a 3-stage output structure are shown below. 

Item S1 S2 Output condition 

tPHL 
Low impedance Closed Closed 

tPLH 

tzH Closed Closed (output enable) 

tZL Closed Open 

tHz Closed Closed High impedance 

hz Closed Closed (output disable) 

6. Refer to the individual data sheets for conditions for RL and 
CL· Normally RL = 2k.n and CL = 15 PF; for buffer driver 
ICs the values of RL and CL are different. 

Output load circuit 

Open-collector output 

Vee 

Vout 

3-state output 

· 4.5 Interrelationships of input/output waveforms 
Diagrams of the interrelationships of the set-up (t8u) and 
hold (th) times for the pulse voltage waveforms, pulse 

widths (tw), propagation delay times {tPHL• tPLH), 
enable and disable times for 3-state outputs, and re­
covery times are shown. 

Interrelationships of input/output waveforms 

Waveform 1 

Set-up and 

hold times 

Clocki-n-pu_t ______ f~v ~~: 
tsu th 1 ltsu1 th 1 

I• •!• •1 --.f 1• al 
I I I 1 I 

----~-1--- -----+-- -1----3 v 
I I I 

ov 
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4. Electrical Characteristics 

(Cont'd) 

Pulse widths 

Propagation 

delay times 

Enable and disable 

times for 3-state 

outputs 

Recovery times 

Interrelationships of input/ output waveforms 

Waveform 2 

#3V 'fz.3V HIGH pulse tw 

I 

~3V 
tw 

l3V LOW pulse 

' I 

~ tr :- ----: tf :-
i.------""'111::- -1- - - - - - - - - 3 v Waveform 3 

I 
Input 

I 
I 1 

-- tPLH ,___ 
: I 
I I 

In-phase output 

I 

---: tPHL '--
I I 
I VoH 

Negative-phase output l.3V 

Waveform 4 

Output-oontrol inp~ 
:. tzL •I 

3V 

r~~-------ov I 
I I 

~ S1and 

Output 1 

Output2 

Waveform 5 

Reset input 

Clock input 

IS 1: closed; :s2: open 
I 

1.3V I _;q. ~~:closed ::::::: l.5V 

--1:0'- --- Voi. 

1.3V 

:-. tzH ao 
I I 

: S1: open; 
1 S2: closed 

I 

1 -)5\!- - - --VoH 

tHz ""N-- ::::::: l.5V 
~ S1 andS2: 

closed 

Output enable condition Output disable condition 

tw 
-------3V 

: I 
----,- --1- -- - - --ov 

----t tr e c 1---

__________ ' __ f,._-_-_-_-_- ~: 
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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 

~ 
0 
> 
Q.) 

H 
0 
> 

~ ::s 
0 

-;;-
s 

~ 
~ 
Q.) 

·B 
~ 

a> .,, 
= -~ 
"' igi 
Q, 
0 

~ 

........ .#Ta=7'C Vec=5.0V 
25'C 

] 
R1.=2kO 

i.---20'C 

l \. 
0 

0 

Input voltage V 1 (V) 

Fig. 18 Input/output transfer characteristics 

0. 5 ,.---.----..-~-..---r-~--.------, 

o~_.___.__....._.....___._.....__.___....._...__, 

20 

10 

0 6 10 

Inflow load current IoL (mA) 

Fig. 20 LOW output characteristics 

Vec=SV 

R1.=2kO 
C1.= 15pF 

r....... N ~ tl'HL 

--~ i--1--tl'I~ 

0 
-20 0 20 40 60 80 

Ambient temperature Ta ("C) 

Fig. 22 Propagation time vs. ambient 
temperature characteristics 
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characteristics of the Schmitt trigger. 

t---+--+-+---+---+-+-~ Vee= 5. 0 V 
V1 =O.BV 

~ VT- Ta=75'C 

~ .L:_25'C 

~ -20'C--n_ 

0 ~-__._-~__.___._.....__.___....._....____, 
0 -10 -20 -30 -40 -50 

Inflow load current Iott (mA) 

Fig. 19 HIGH output characteristics 

+i.o 

-1.0 
0 

Vcc=5.0V 

~ L~ 
Ta~-20"C 

\ 25'C 

l\75~ 

1.0 2.0 

Input voltage VIL (V) 

Fig. 21 Input voltage current characteristics 
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>. 
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= 0 
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"' bl) 
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g 

ii.. 
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Ta=25'C 

R1.=2kn 

C1.=15pF 

10 
tPHI. 

t;I.H 

0 
4.5 5.0 5.5 

Power supply voltage V cc (V) 

Fig. 23 Propagation time vs. power supply 
voltage characteristics 



5. Typical Characteristics of the Basic Gate 
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Fig. 24 Propagation time vs. load 
capacity characteristics 
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0 
4.5 5.0 
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Fig. 26 Threshold voltage vs. power supply voltage 
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Fig. 28 Hysteresis vs. power supply voltage 
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5. Typical Characteristics of the Basic Gate 
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Fig. 30 Input/output propagation characteristics 
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Fig. 31 Power consumption vs: ambient temperature 



P-1 

P-2 

P-3 

6. External Diagrams of Packages 

Fig. 32 Plastic DIL-14 pin 

.. =-=~==;i ....... 16 

15 

14 

13 

12 

11 

10 

Fig. 34 Plastic DIL-16 pin 

~n.: 

, 5.08muf8mi~ j 

Fig. 36 Plastic DIL-20 pin 
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P-4 

Fig. 33 Plastic S0-14 pin 

P-5 

Fig. 35 Plastic S0-16 pin 

P-6 

Fig. 37 Plastic S0-20 pin 

Unit: mm 
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LS TTL DN?4LS Series DN74LSOO 

DN74LSOO 
Quad 2-input Positive NAND Gates 

• Description P-1 
DN74LSOO Contains four 2-input positive isolation NAND gate circuits. 

•Features 
• Low power consumption (Pd = 8m W typical) 
• High speed (tpd = 9.Sns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

I 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 
IoH -400 µA 

Output current 
101, 8 mA 

Operating temperature range To pr -20 25 75 "C 
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LS TTL DN?4LS Series DN74LSOO 

• DC characteristics (Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V1H 2. 0 v 
Input voltage 

Vu. 0.8 v 

VoH 
Vcc=4. 75V, Vrn=2.0V 2. 7 3.4 v V1L=0.8V, loH=-400µA 

Output voltage Vou Vcc=4.75V 1 Io1.=4mA 0.25 0.4 v 
Vou V1H=2V l Im. =8mA 0.35 0.5 v 

Im Vcc=5.25V 20 µA 
V1=2.7V 

Input current 111. Vcc=5'.25V -0. 4 mA 
V1=0.4V 

11 Vcc=5.25V 0.1 mA 
V1=7V 

Output short circuit current** los Vcc=~.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=4.75V -1. 5 v 
l1=-l8mA 

lccH Vcc=5.25V 0.8 1. 6 mA 
Supply current 

lcct Vcc=5.25V 2.4 4.4 mA 

*When constant at Vee= SV, 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=25°C) 

Parameter Sym Test conditions Min Typ Max Unit 

9 tPLH 15 ns 
Propagation delay time 

tPHL 
CL=l5pF, RL=2k0 

10 15 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=50!l 

Notes 

Input Output 

r 
1. CL includes probe and tool floating capacitance. 
2. Diodes are all MA161. 
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ns 

2. Waveforms 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR =I MHz, 

duty cycle = 50%. 



LS TTL DN74LS Series DN74LS01 

DN74LS01 
Quad 2-input Positive NAND Gates (with Open Collector Outputs) 

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

•Features 
• "Wired" AND capability 
• Low power consumption (Pd = 8m W typical) 
• High speed ( tp d = 16ns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic DIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration {top view) 

! 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 
HIGH level output voltage Vo11 5. 5 v 
LOW level output voltage Ill!. 8 mA 

Operating temperature range To pr -20 25 75 ·c 



LS TTL DN?4LS Series DN74LS01 

• DC characteristics(Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V1H 2.0 v 
Input voltage 

Vu. 0.8 v 

Output voltage 
Vou Vee=4.75V l IOI.=4mA 0.25 0.4 v 
Vo1,2 V1H=2V IOI. =8mA 0.35 0. 5 v 

I1H Vee= 5.25V 20 µA 
V1=2.7V 

Input current 111. Vee=5.25V -0.4 mA 
V1=0.4 V 

11 Vee=5.25V 0. 1 mA 
V1=7V 

Output current IOI1 Vee=4.75V, V11.=0.8V 100 µA 
VoH=5.5V 

Input clamp voltage V1K Vee=4.75V -1. 5 v 
11=-18mA 

leeH Vee=5.25V 0.8 1. 6 mA 
Supply current 

lecL Vce=5.25V 2.4 4.4 mA 

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

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C) 

Parameter Sym Test conditions Min Typ Max Unit 

tPLH 17 32 ns 
Propagation delay time 

tPHL 
CL=l5pF, RL=2k0 

15 28 ns 

* Switching parameter measurement information 

1. Measurement circuit 2. Waveforms 

Input Vee Output 

Pulse RL 
generator Input 

D.U.T 
Zout=500 Output tPLEH VoH 

1.3V 
~~~~~.&-~~~VoL r 

Notes Notes 
I. CL includes probe and tool floating capacitance. 1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 



LS TTL DN?4LS Series DN74LS02 

DN74LS02 
Quad 2-input Positive NOR Gates 

• Description P-1 
DN74LS02 contains four 2-input positive isolation NOR gate 
circuits. 

•Features 
• Low power consumption (Pd = 11 mW typical) 
• High speed (tpd = lOns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5. 00 5.25 \' 

Im1 -400 µA 
Output current 

Ioi. 8 mA 

Operating temperature range To pr -20 25 75 oc 



LS TTL DN?4LS Series DN74LS02 

•DC characteristics (Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V111 2.0 v 
Input voltage 

V11. 0. 8 v 

Vm1 
Vee =4. 75 V, V11.=0.8V 2. 7 3.4 v 
Irn1= -400µA 

Output voltage You Vee=4.75V ] 
Io1.=4mA 0. 25 0. 4 v 

Vo1.2 V111=2V IOl.=8mA 0. 35 0. 5 v 

I1H Vee =5.25V 20 µA 
V1=2.7V 

Input current I11. 
Vee=5.25V -0.4 mA 
V1=0.4V 

I1 Yee =5.25V 0. 1 mA 
V1=7V 

Output short circuit current** Ios Vee= 5.25 V, Vo=OV -15 -100 mA 

Input clamp voltage \'11-; Vcc=4. 75\' -1. 5 v 
I1= -18mA 

lcc11 Vcc = 5 . 2 5 V, 1. 6 3. 2 mA 
Supply current 

Icu. Vee= 5.25V, 2. 8 5. 4 mA 

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

• Switching characteristics ( V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Test conditions Min Typ Max Unit 

tl'l.H 
Propagation delay time 

tPHI. 
C1.=15pF, 

* Switching parameter measurement information 

1. Measurement circuit 

Input Vee Output 

Pulse 
generator 

Zout=50!1 
D.U. T. 

500 r 
Notes 

l. CL includes probe and tool floating capacitance. 

2. Diodes are all MAI 61. 

R1_ 

10 15 ns 
R1,=2k.O. 

10 15 ns 

2. Waveforms 

Input 

Output 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 



LS TTL DN74LS Series DN74LS03 

DN74LS03 
Quad 2-input Positive NAND Gates (with Open Collector Outputs) 

• Description P-1 
DN74LS03 contains four 2-input positive isolation NAND gate 
circuits with open collector outputs. 

•Features 
• "Wired" AND capability 
• Low power consumption (Pd = 8mW typical) 
• High speed (tpd = 16ns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

I 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vt·( 4. 75 5.00 5. 25 v 
HIGH level output voltage Vo11 5.5 v 
LOW level output voltage 101. 8 mA 

Operating temperature range To pr -20 25 75 ·c 
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LS TTL DN?4LS Series 

• DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions 

VIH 
Input voltage 

Vu. 

Output voltage 
You Vee=4.75V 1 Im.=4mA 

Vo1.2 V1H=2V r Ioi. =8mA 

l1H 
Vee= 5.25V 
V1=2.7V 

Input current 111. Vee=5.25V 
V1=0.4V 

11 Vee=5.25V 
V1=7V 

Output current loH Vee=4.75V, V11.=0.8V 
Vrn1=5.5V 

Input clamp voltage Vu.; Vee=4.75V 
11=-18mA 

le CH Vee=5.25V 
Supply current 

lee1. Vec=5.25V 

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

• Switching characteristics ( V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Test conditions 

tr1.H 
Propagation delay time 

trHL 
C1.=15pF, R1.=2k0 

* Switching parameter measurement information 

1. Measurement circuit 2. Waveforms 

Pulse 
generator 

Zout=500 

Notes 

Input Vee 

D.U.T 

r 
Notes 

DN74LS03 

Min Typ* Max Unit 

2.0 v 
0.8 v 

0.25 0.4 v 
0.35 0.5 v 

20 µA 

-0. 4 mA 

0. 1 mA 

100 µA 

-1. 5 v 

0.8 1. 6 mA 

2.4 4.4 mA 

Min Typ Max Unit 

17 32 ns 

15 28 ns 

1. CL includes probe and tool floating capacitance. 1. Input waveform: tr;£ lSns, tr;£ 6ns, PRR = IMHz, 
duty cycle = 50%. 
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LS TTL DN74LS Series DN74LS04 

DN74LS04 
Hex Inverters 

• Description P-1 
DN74LS04 contains six inverter circuits. 

•Features 
• Low power consumption (Pd = 12mW typical) 
• High speed (tpd = 9.5 ns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (50-140) 

Pin configuration (top view) 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5. 25 v 
loH -400 µA 

Output current 
101. 8 mA 

Operating temperature range To pr -20 25 75 ·c 
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LS TTL DN?4LS Series DN74LS04 

• DC characteristics (Ta= -20 ~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

VIH 2.0 v 
Input voltage 

Vu. 0. 8 v 
-·-+ 

VoH Vee=4.75V, V11 .=0.8V 2. 7 3. 4 v 
Iou=-400µA 

Output voltage You Vee=4.75V l I01. =4mA 0.25 0.4 v 
Vo1.2 V1H=2V Io1.=8mA 0.35 0.5 v 
I1H Vee=5.25V 20 µA 

V1=2.7V 

Input current 111. Vee=5.25V -0. 4 mA 
V1=0.4 V 

11 Vee=5.25V 0. 1 mA 
V1=7V 

·- ----r-

Output short circuit current** los Vee=5.25V, Vo=OV I -15 -100 mA 

Input clamp voltage V1" Vee=4.75V -1. 5 v I1=-18m_A 
---

lern Vu·= 5 '' 1. 2 2. 4 mA 
Supply current -·- - -

lee1. Vee= 5.25 ~'. 3.6 6.6 mA 

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

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C) 

Parameter Sym Test conditions Min Typ Max Unit 

tPLH 
C1.=15pF, R1.=2kD 

9 15 ns 
Propagation delay time 

tPHL 

* Switching parameter measurement information 

1. Measurement circuit 

Input Vee Output 

Pulse 
generator 

D.U. T. 
Zout=500 

son r 
Notes 
1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 
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10 15 ns 

2. Waveforms 

3V 

Input ov 

''k Output 

1.3V 

VoH 

VoL 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 



LS TTL DN74LS Series 

DN74LS05 
Hex Inverters (with Open Collector Outputs) 

• Description 
DN74LS05 contains six inverter circuits with open collector 
outputs. 

•Features 
• "Wired" AND capability 
• Low power consumption (Pd= 12mW typical) 
• High speed (tpd = 16ns typical) 
• Wide operating temperatures range (Ta= -20 to +75°C) 

• Recommended operating conditions 

Parameter Sym Min 
Supply voltage Vee 4. 75 

HIGH level output voltage VoH 

LOW level output voltage Irn. 

Operating temperature range To pr -20 

-57-

DN74LS05 

P-1 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

I 

Typ Max Unit 

5.00 5. 25 v 
5.5 v 

8 mA 
25 75 oc 



LS TTL DN74LS Series DN74LS05 

• DC characteristics: (Ta= - 2 0 ~ + 7 5 °C ) 

Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
V1H 2.0 \' 

V11. 0.8 \' 

Output voltage 
You Vee=4.75V 1 Io1.=4mA 0.25 0.4 \' 

Vo1.2 V1H=2V [ IOI. =8mA 0.35 0. 5 \' 

I1H Vee= 5.25V 20 µA 
V1=2.7V 

Input current I1L Vcc=5.25V -0.4 mA 
V1=0.4V 

I1 Vcc=5.25V 0. 1 mA 
V1=7V 

Output current IoH Vcc=4.75V, V11.=0.8V 100 µA 
VoH=5.5V 

Input clamp voltage V1K Vce=4.75V -1. 5 v 11= -18mA 

lceH Vee=5.25V 1.2 2.4 mA 
Supply current 

lce1. Vee= 5.25V 3.6 6.6 mA 

*When constant at Vee= SV, Ta= 25°C. 

• Switching characteristics (Vee= 5 V, Ta= 25°C) 

Parameter Sym Test conditions Min Typ Max Unit 

Propagation delay time 
tl'l.H 

C1.=15pF, R1.=2k0 
17 32 ns 

tl'HI. 15 28 ns 

* Switching parameter measurement information 

1. Measurement circuit 2. Waveforms 

Vee 

Input 

Pulse generator 

____ _. 

Zout=500 
D.U. T. 

Notes Notes 
1. CL includes probe and tool floating capacitance. 1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 
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LS TTL DN74LS Series DN74LS08 

DN74LS08 
Quad 2-input Positive AND Gates 

• Description P-1 
DN74LS08 contains four 2-input positive isolation AND gate 
circuits. 

•Features 
• Low power consumption (Pd = 17m W typical) 
• High speed (tpd = 9ns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic DIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

I 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 
loH -400 µA 

Output current 
foL 8 mA 

Operating temperature range To pr -20 25 75 "C 
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LS TTL DN74LS Series DN74LS08 

•DC characteristics(Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V111 2. 0 v 
Input voltage 

Vu. 0. 8 v 

V011 Vee=4. 75V, V1H=2v 2. 7 3. 4 v 
I011 = -400 µA 

Output voltage You Vee=4. 75V 1 
IOI. =4mA 0.25 0. 4 v 

Vo1.2 V11.=0.8V IOl.=8mA 0.35 0. 5 v 

I1H Vee =5.25V 20 µA 
V1=2.7V 

Input current 111. Vee =5.25V -0.4 mA 
V1=0.4V 

I1 Vee=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** los Vee= 5.25V, Vo=OV -15 -100 mA 

Input clamp voltage Vii-; Vee=4. 75V -1. 5 v 
l1=-l8mA 

IeeH Vee= 5.25 V, 2. 4 4. 8 mA 
Supply current 

Iee1. Vee= 5.25 V, 4. 4 8. 8 mA 

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

• Switching characteristics· (V cc= 5 V, Ta= 2 5 °C) 

Parameter Sym Test conditions Min Typ Max Unit 

8 15 ns tPLH 
Propagation delay time 

tPHL 
CL=l5pF, R1.=2k.O 

10 20 

* Switching parameter measurement information 

1. Measurement circuit 

Input Vee Output 

Pulse 
generator D.U.T. 

Zout=500 

500 r 
Notes 
1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 
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ns 

2. Waveforms 

3V 

ov 

''"~ 
1.3V 

Yott 

Output VoL 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle= 50%. 



LS TTL DN74LS Series DN74LS09 

DN74LS09 
Quad 2- input Positive AND Gates (with Open Collector Outputs) 

• Description P-1 
DN74LS09 contains four 2-input positive isolation AND gate 
circuits with open collector outputs. 

•Features 
• "Wired" AND capability 
• Low power consumption (Pd = 17mW typical) 
• High speed (tpd = 18.Sns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic DIL package 

P-4 

14-pin Panaflat package (S0-14D) 

Pin configuration (top view) 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Yee 4. 75 5.00 5. 25 v 

HIGH level output voltage v()11 5. 5 v 
LOW level output voltage 1()1. 8 mA 

Operating temperature range Topr -20 25 75 oc 



LS TTL DN?4LS Series DN74LS09 

• DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V111 2.0 v 
Input voltage 

V11. 0.8 \' 

Vo1.1 Vee= 4. 75V l lrn.=4mA 0.25 0.4 \' 
Output voltage 

Vrn.2 V11. =0. 8V 101. =8mA 0.35 0.5 v 

1111 Vee= 5.25V 20 µA 
\'1=2.7V 

Input current 111. Vee= 5.25V -0. 4 mA 
V1=0.4V 

11 Vee= 5.25V 0. 1 mA 
V1=7V 

Output current lm1 
Vee= 4. 75V, VIH =2V 100 µA 
\'oi1= 5.5V 

Input clamp voltage V11\ Vee= 4. 75V -1. 5 \' 
l1=-l8mA 

le ell Vce=-=5.25V 2.4 4.8 mA 
Supply current 

lce1. Vee= 5.25V 4.4 8.8 mA 

*When constant at Vee= SV, Ta= 25°C. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C) 

Parameter Sym Test conditions Min Typ Max Unit 

Propagation delay time 
tPLH 

tPHL 
CL=l5pF, 

* Switching parameter measurement information 

1. Measurement circuit 

Input 

Pulse generator -------4 Zout=500 

Notes 

Vee 

Output 

D.U. T. 

r 
1. CL includes probe and tool floating capacitance. 

R1. =2k.fl 
20 35 ns 

17 35 ns 

2. Waveforms 

Output----.J 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 



LS TTL DN?4LS Series DN74LS10 

DN74LS10 
Triple 3-input Positive NAND Gates 

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

•Features 
• Low power consumption (Pd = 6mW typical) 
• High speed (tpd = lOns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

I 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 
loH -400 µA 

Output current 
101. 8 mA 

Operating temperature range To pr -20 25 75 ·c 



LS TTL DN?4LS Series DN74LS10 

• DC characteristics (Ta= -20 ~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

VIH 2.0 v 
Input voltage 

V11, 0.8 v 
VoH 

Vcc=4.75V, V1L=0.8V 2. 7 3. 4 v 
VIH=2V, loH=-400µA 

Output voltage You Vee=4. 75V l Im.=4mA 0.25 0.4 v 
Vo1.2 V1H=2V Im.=8mA 0.35 0. 5 v 
I1H Vee =5.25V 20 µA 

V1=2.7V 

Input current lu. Vee =5.25V -0. 4 mA 
V1=0.4V 

I, Vee=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vec=4. 75V -1. 5 v 
11=-18mA 

lceH Vec=5.25V, 0.6 I. 2 mA 
Supply current 

IccL Vcc=5.25V, I. 8 3.3 mA 

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

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Test conditions Min Typ Max Unit 

Propagation delay time 
tPLH 

tPHL 
CL=l5pF, 

* Switching parameter measurement information 

1. Measurement circuit 

Input Vee Output 

Pulse R1. 

genera tot D.U. T. 
Zout=50D 

500 r 
Notes 
1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 

9 15 ns 
RL=2k0 

10 15 ns 

2. Waveforms 

Input 

Output tPLPH VoH 

1.3V 
'-~~~~-L~~~-VoL 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 



LS TTL DN74LS Series DN74LS11 

DN74LS11 
Triple 3-input Positive AND Gates 

• Description P-1 
DN74LS11 contains three 3-input positive isolation AND gate 
circuits. 

•Features 
• Low power consumption cPct = 13mW typical) 
• High speed (tpct = 9ns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic DIL package 

P-4 

14-pin Panaflat package (50-140) 

Pin configuration (top view) 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5. 00 5.25 v 
loH -400 µA 

Output current 
loL 8 mA 

Operating temperature range To pr -20 25 75 ·c 



LS TTL DN?4LS Series DN74LS11 

• DC characteristics (Ta= -2 0 ~ + 7 5 °C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V1H 2.0 v 
Input voltage 

V11. 0.8 v 

VoH 
Vcc=4. 75V, V1L=0.8V 2. 7 3.4 v VIH=2V, loH=-400µA 

Output voltage You Vcc=4. 75V l IOl.=4mA 0.25 0.4 v 
Vo1.2 VIH=2.0V Io1.=8mA 0.35 0. 5 v 

1111 Vcc=5.25V 20 µA 
V1=2.7V 

Input current 111. Vcc=5.25V -0. 4 mA 
V1=0.4V 

11 Vcc=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=4. 75V -1. 5 v 
l1=-l8mA 

le CH Vcc=5.25V, 1. 8 3.6 mA 
Supply current 

lcc1. Vcc=5.25V, 3. 3 6.6 mA 

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

• Switching characteristics (Vee= 5 V, Ta= 25 "C) 

Parameter Sym Test conditions Min Typ Max Unit 

8 15 ns 
Propagation delay time 

tPLH 

tPHL 
CL=l5pF, RL=2k0 

10 20 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=50!1 

Notes 

Input Vee Output 

D.U.T. 

r 
1. CL includes probe and tool floating capacitance. 

2. 'Diodes are all MA161. 
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ns 

2. Waveforms 

Output ----J 
''~v"" 

1.3V 

VoL 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 



LS TTL DN74LS Series DN74LS12 

DN74LS12 
Triple 3-input Positive NAND Gates (with Open Collector Outputs) 

• Description P-1 
DN74LS12 contains three 3-input positive isolation NANO gate 
circuits with open collector outputs. 

•Features 
• "Wired" AND capability 
• Low power consumption (Pd = 6mW typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

! 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 
HIGH level output voltage VoH 5.5 v 
LOW level output voltage Im 8 mA 

Operating temperature range To pr -20 25 75 oc 

-67-



LS TTL DN?4LS Series DN74LS12 

• DC characteristics (Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
V1H 2.0 v 
Vu. 0.8 v 

Output voltage 
You Vee=4.75V 

f 

1°'_=4mA 0.25 0.4 v 
Vo1.2 V1H=2V IOI. =8mA 0.35 0. 5 v 

I1H Vee= 5.25V 20 µA 
V1=2.7V 

Input current 111. Vee=5.25V -0.4 mA 
V1=0.4V 

I, Vee=5.25V 0. 1 mA 
V1=7V 

Output current lmi Vee=4.75V, V11.=0.8V 100 µA 
Vo11=5:5V 

Input clamp voltage Vu.; Vee=4.75V -1. 5 v 
11= -18mA 

lern Vcc=5.25V 0. 7 1. 4 mA 
Supply current 

lee1. Vcc=5.25V 1. 8 3.3 mA 

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

• Switching characteristics (Vee= 5 V, Ta= 25°C) 

Parameter Sym Test conditions Min Typ Max Unit 

Propagation delay time 
tPl.H 

C1.=15pF, 
tPHL 

* Switching parameter measurement information 

1. Measurement circuit 
Vee 

Input Output 

Pulse generator ....._ __ ___. 

Zout=50!l 
D.U. T . 

r 
Notes 
1. CL includes probe and tool floating capacitance. 

RL=2k0 
17 32 ns 

15 28 ns 

2. Waveforms 

Input 

tPLPH VoH 
l.3V 

'-~~~~"-~~~VoL 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle= 50%. 



LS TTL DN?4LS Series DN74LS13 

DN74LS13 
Dual 4-input Positive NAND Schmitt- Triggers 

• Description 
DN7 4 LSl 3 contains two 4-input positive isolation NAND 
circuits with Schmitt triggers. 

• Features 
• Ideal for waveform shaping 
• Wide hysteresis width (0.8V typical), high noise margin 
• Low power consumption (Pd = 17 .SmW typical) 
• High speed (tpd = l 7ns typical) 
• Wide operating temperature (Ta= -20 to +75°C) 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current 
1011 

Irn. 

Operating temperature range To pr -20 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5. 00 5.25 \' 

-400 µA 

8 mA 

25 75 ·c 

I 



LS TTL DN?4LS Series DN74L'Sl 3 

• DC characteristics (Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

VT+ Vcc=5V 1. 4 1. 6 1. 9 v 
Input threshold voltage 

VT- Vcc=5V 0.5 0.8 1. 0 v 

Hysteresis vT+-vT- Vcc=5V 0.4 0.8 v 

VoH 
Vee=4.75V, loH=-400µA 2. 7 3.4 v V1=0.5V 

Output voltage Vou Vee=, 75V 

1 
IoL=4mA 0.25 0. 4 v 

VoL2 J \ Io1.=8mA 0.35 0. 5 v 
--

Vec-5V I-r+ V1=VT+ -0.14 mA 
Input thr.:·shold current 

Vec=5V IT-
V1=VT- -0.18 mA 

IIH Vee= 5.25V 20 µA 
V1=2.7V 

Input 1,;urrent 111, Vce=5.25V -0.4 mA V1 =0.4V 

11 
Vee=5.25V 0. 1 mA V1 =7V 

Output short circuit current** Ios Vce=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K 
Vee=4.75V -1.5 v 11=-18mA 

leeH Vee= 5.25V 2.9 6 mA 
Supply current 

leeL Vee=5.25V 4. 1 7 mA 

* When constant at Yee = SV, 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=5 V, Ta= 25°C) 

Parameter Sym Test conditions Min Typ Max Unit 

tPLH 
Propagation delay time C1=15pF, 

tf'HI 

* Switching parameter measurement information 

1. Measurement circuit 

l/}p 
I.Jr 

Vee Output J....1J 

Pulse 
generator D.U.T. 

Zout=500 

500 r 
Notes 

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

Ri.=2k0 
15 22 ns 

18 27 ns 

2. Waveforms 

3V 

OV Input 

''£ Output 
1.3V 

VoH 

VoL 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = I MHz, 

duty cycle = 50%. 



LS TTL DN74LS Series DN74LS14 

DN74LS14 
Hex Schmitt-Trigger Inverters 

• Description P-1 
DN74S14 contains six inverter circuits with Schmitt triggers. 

•Features 
• Ideal for waveform shaping 
• Low power consumption (Pd = SOmW typical) 
• High speed (tpd = l Sns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5. 00 5. 25 v 
loH -400 µA 

Output current 
IOI. 8 mA 

Operating temperature range To pr -20 25 75 ·c 
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LS TTL DN?4LS Series DN74LS14 

• DC characteristics (Ta=-20~+75°C) 
Parameter Sym Test conditions Min Typ* Max Unit 

VT+ Vcc=5V 1. 4 1. 6 1. 9 v 
Input threshold voltage 

VT- Vcc=5V 0. 5 0.8 1. 0 v 
Hysteresis 6VT Vcc=5V 0.4 0.8 v 

VoH 
Vcc=4.75V, loH=-400µA 2. 7 3.4 v 
V1=0.5V 

Output voltage Vo1. 
Vcc=4.75V, Io1.=4mA 0.25 0.4 v 
V1=1.9V 

VoL 
Vcc=4.75V, Io1.=8mA 0.35 0.5 v 
V1=1.9V 

r-r+ Vcc=5V -0.14. mA V1=VT+ 
Input threshold current 

Vcc=5V r-r-
V1=VT- -0.18 mA 

I IH Vcc=5.25V 20 µA V1=2.7V 

Input current 111. Vcc=5.25V -0.4 mA V1=0.4V 

I I Vcc=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** Ios 
Vcc=5.25V -15 -100 mA 
Vo=OV 

Input clamp voltage V1K Vcc=4. 75V -1. 5 v V1=-l8mA 

lcCH Vcc=5.25V 8.6 16 mA 
Supply current 

lcc1. Vcc=5.25V 12 21 mA 

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

• Switching characteristics (Vee= 5 V, Ta= 25°C) 

Parameter Sym Test conditions Min Typ Max Unit 

15 22 ns tl'l.H 
Propagation delay time C1.=15pF, R1.=2k!l 

15 22 tl'HI. 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=500 

Notes 

Input Vee 

D.U. T. 

Output 

r 
1. CL includes probe and tool floating capacitance. 
2. Diodes are all MA 161. 
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ns 

2. Waveforms 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 



LS TTL DN?4LS Series DN74LS15 

DN74LS15 
Triple 3-input Positive AND Gates (with Open Collector Outputs) 

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

•Features 
• "Wired" AND capability 
• Low power consumption (Pd = 13m W typical) 
• High speed (tpd = 18.Sns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

HIGH level output voltage VoH 

LOW level output voltage IOJ. 

Operating temperature range To pr -20 
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P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5. 00 5. 25 v 
5. 5 v 

8 mA 

25 75 ·c 

I 



LS TTL DN?4LS Series DN74LS15 

• DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
V1H 2.0 v 
Vu_ 0.8 v 

Output voltage 
Vou Yee=5.25V T 101.=4mA 0.25 0.4 v 
Vou VrL =0. 8V r 101. =8mA 0.35 0.5 v 

11H 
Yee= 5.25V 20 µA 
V1=2.7V 

Input current 111. 
Vee= 5.25V -0. 4 mA 
V1=0.4 V 

11 Yee=5.25V 0. 1 mA 
V1=7V 

Output current IoH Yee=4. 75V 100 µA 
VoH=5.5V 

Input clamp voltage V1K 
Yee= 4. 75V -1. 5 v 
I1=-l8mA 

leeH Yee=5.25V 1. 8 3.6 mA 
Supply current 

Iec1. Yee= 5.25V 3. 3 6.6 mA 

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

• Switching characteristics. (Vee= 5 V, Ta= 25°C) 

Parameter Sym Test conditions Min Typ Max Unit 

Propagation delay time 
tPLH 

C1.=15pF, R1.=2kD 
20 35 ns 

tPHL 17 35 ns 

* Switching parameter measurement information 

1. Measurement circuit 2. Waveforms 

Vee 

Input Output 

Pulse generator 
~__.----I 

Zout=50!1 

r 
D.U. T. 

Output----

''"~v,, 
l.3N 

VoL 

Notes Notes 

1. CL includes probe and tool floating capacitance. 1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 
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LS TTL DN74LS Series DN74LS20 

DN74LS20 
Dual 4-input Positive NAND Gates 

• Description P-1 
DN74LS20 contains two 4-input positive isolation NAND gate 
circuits. 

•Features 
• Low power consumption (Pd = 4mW typical) 
• High speed (tpd = lOns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 

Output current 
loH -400 µA 

JoL 8 mA 

Operating temperature range To pr -20 25 75 °C 



LS TTL DN?4LS Series 

• DC characteristics (Ta= -2 0 --+ 7 5 °C ) 
Parameter Sym Test conditions Min Typ* 

Vrn 2.0 
Input voltage 

V1L 

VoH Vcc=4. 75V, V1L=0.8V 2. 7 3.4 
loH=-400µA, Vrn=2.0V 

Output voltage Vou Vcc=4. 75V 1 loL=4mA 0.25 

VoL2 Vrn=2V, V1L=0.8V f IoL=8mA 0.35 

Im Vcc=5.25V 
V1=2.7V 

Input current I1L Vcc=5.25V 
V1=0.4V 

11 Vcc=5.25V 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4.75V 
l1=-l8mA 

Supply cun:ent 
IccH Vcc=5.25V, 0.4 

IccL Vcc=5.25V, 1. 2 

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

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C ) 
Parameter Sym Test conditions 

tPLH 
CL=l5pF, RL=2k0 Propagation delay time 

tPHL 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 
Zout=50!1 

Input 

2. Waveforms 

Vee Output 

D.U. T. 

Min 

r Output----

Notes Notes 

Typ 

9 

10 

DN74LS20 

Max Unit 

v 
0.8 v 

v 

0.4 v 
0.5 v 

20 µA 

-0.4 mA 

0. 1 mA 

-100 mA 

-1. 5 v 
0.8 mA 

2.2 mA 

Max Unit 

15 ns 

15 ns 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 

1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 
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LS TTL DN?4LS Series DN74LS21 

DN74LS21 
Dual 4-input Positive AND Gates 

• Description P-1 
DN74LS21 contains two 4-input positive isolation AND gate 
circuits. 

•Features 
• Low power consumption (Pd= 8.5 mW typical) 
• High speed (tpd = 9ns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5. 00 5.25 v 
loH -400 µA 

Output current 
loL 8 mA 

Operating temperature range To pr -20 25 75 "C 
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LS TTL DN74LS Series DN74LS21 

• DC characteristics (Ta= -2 0 ~ + 7 5 °C ) 

Parameter Sym Test conditions Min Typ* Max Unit 

VIH 2.0 v 
Input voltage 

Vu. 0.8 v 
VoH Vcc=4. 75V, V1H=2V, V1L=0.8V • 2. 7 3.4 v 

loH=-400µA 
Output voltage Vou V CC= 4. 7 5 V, V IH = 2 V l loL=4mA 0.25 0.4 v 

VoL2 V11.=0.8V j loL=8mA 0.35 0.5 v 
IIH Vcc=5.25V 20 µA 

V1=2.7V 

Input current In. Vcc=5.25V -0. 4 mA 
V1=0.4V 

I, Vcc=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=4.75V -1. 5 v 
I1=-18mA 

IccH Vcc=5.25V, 1. 2 2.4 mA 
Supply current 

lccL Vcc=5.25V, 2. 2 4.4 mA 

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

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Test conditions Min Typ Max Unit 

8 15 ns 
Propagation delay time 

tPLH 

tPHL 
CL=l5pF, RL=2k0 

10 20 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=50!1 

Notes 

Input Vee Output 

D.U.T. 

r 
1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA 161. 
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ns 

2. Waveforms 

Output ----.J 

'"~v., 
l.3V 

VoL 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 



LS TTL DN?4LS Series DN74LS22 

DN74LS22 
Dual 4-input Positive NAND Gates (with Open Collector Outputs) 

• Description 
DN74LS22 contains two 4-input positive isolation NAND gate 
circuits with open collector outputs. 

•Features 
• "Wired" AND capability 
• Low power consumption (Pd = 4m W typical) 
• High speed (tpd = 17ns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

HIGH level output voltage VoH 

LOW level output voltage 101. 

Operating temperature range To pr -20 
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P-1 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5. 25 v 
5. 5 v 

8 mA 

25 75 °C 

I 



LS TTL DN?4LS Series 

• DC characteristics (Ta= -2 0-+ 7 5 "C ) 
Parameter Sym Test conditions 

Input voltage 
Vm 

V1L 

Output voltage 
You Vee=4.75V 1 IoL=4mA 

VoL2 Vm=2V I IoL =8mA 

Im 
Vee= 5.25V 
V1=2.7V 

Input current I1L Vee=5.25V 
V1=0.4V 

I1 
Vee=5.25V 
V1=7V 

Output current IoH 
Vee=4.75V, V1L=0.8V 
VoH=5.5V 

Input clamp voltage V1K 
Vee=4.75V 
I1=-l8mA 

IeeH Vee=5.25V 
Supply current 

IeeL Vee=5.25V 

*When constant at Yee = SY, Ta= 25°C. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 "C ) 
Parameter Sym Test conditions 

Propagation delay time 
tPLH 

CL=l5pF, RL=2k0 
tPHL 

* Switching parameter measurement information 

1. Measurement circuit 

Input 

Pulse generator ------1 
Zout=50!l 

Notes 

Vee 

D.U. T. 

2. Waveforms 

Output 

RL 

Input 

r Output 

Notes 

DN74LS22 

Min Typ* Max Unit 

2.0 v 
0.8 v 

0.25 0.4 v 
0.35 0.5 v 

20 µA 

-0.4 mA 

0. 1 mA 

100 µA 

-1. 5 v 

0.4 0.8 mA 

1. 2 2.2 l mA 

Min Typ Max Unit 

17 32 ns 

15 28 ns 

3V 

ov 

''£ l.3V 

VoH 

VoL 

1. CL includes probe and tqol floating capacitance. 1. Input waveform: tr ~ 1 Sns, tr ~ 6ns, PRR = lMHz, 
duty cycle = 50%. 
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LS TTL DN?4LS Series DN74LS26 

DN74LS26 
Quad 2-input High-Voltage Interface Positive NAND Gates 

• Description 
DN74LS26 contains four 2-input positive isolation NAND 
buffer gate circuits. 

•Features 
• "Wired" AND capability 
• High output withstand voltage (V0 H ~ ISV maximum) 
• Low power consumption (Pd = 8mW typical) 
• High speed (tpd = 16ns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

HIGH level output voltage VoH 

LOW level output voltage 101. 

Operating temperature range To pr -20 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panafklt package (S0-140) 

Typ Max Unit 

5.00 5. 25 v 
15 v 
8 mA 

25 75 ·c 

I 



LS TTL DN?4LS Series 

• DC characteristics (Ta= -2 0-+ 7 5 °C) 

Parameter Sym Test conditions 

VIH 
Input voltage 

V1L 

Output voltage 
Vou Vee=4.75V l IoL=4mA 

VoL2 VIH=2V [ loL =8mA 

IIH Vee= 5.25V 
V1=2.7V 

Input current I1L Vee=5.25V 
V1=0.4V 

I, Vee=5.25V 
V1=7V 

Vee=4.75V l VoH=12V 
Output current IoH 

V1L=0.8V VoH=15V 

A.tJ 7 7 /7°it!I± V1K 
Vec=4,75V 
I1=-18mA 

leeH Vec=5.25V 
Supply current 

lecL Vce=5.25V 

*When constant at Vee= SV, Ta= 25°C. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Test conditions 

tPLH 
Propagation delay time CL=l5pF, 

tPHL 

* Switching parameter measurement information 

1. Measurement circuit 
Vee 

Input Output 

Pulse generator -------1 
Zout=500 

Notes 

D.U.T. ----

r 

RL=2k0 

2. Waveforms 

Input 

Notes 

DN74LS26 

Min Typ* Max Unit 

2.0 v 
0. 8 v 

0.25 0.4 v 
0.35 0.5 v 

20 µA 

-0.4 mA 

0. 1 mA 

50 µA 

1 mA 

-1. 5 v 

0.8 1. 6 mA 

2.4 4.4 mA 

Min Typ Max Unit 

17 32 ns 

15 28 ns 

tPL£H 
VoH 

l.3V 
'--~~~~L....---VoL 

1. CL includes probe and tool floating capacitance. 1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 
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LS TTL DN74LS Series DN74LS27 

DN74LS27 
Triple 3-input Positive NOR Gates 

• Description P-1 
DN74LS27 contains three 3-input positive isolation NOR gate 
circuits. 

•Features 
• Low power consumption (Pd= 13.SmW typical) 
• High speed (tpd = lOns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view)-

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5. 25 v 
loH -400 µA 

Output current 
loL 8 mA 

Operating temperature range To pr -20 25 75 ·c 
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LS TTL DN?4LS Series DN74LS27 

• DC characteristics (Ta= -2 0 -+ 7 5 "C ) 
Parameter Sym Test conditions Min Typ* Max Unit 

Vm 2.0 v 
Input voltage 

V1L 0.8 v 

VoH Vcc=4.75V, V1L =0.8V 2. 7 3.4 v 
loH=-400µA 

Output voltage Vou Vcc=4.75V l loL=4mA 0.25 0.4 v 
VoL2 Vm=2V l loL=8mA 0.35 0.5 v 

I1H Vcc=5.25V 20 µA 
V1=2.7V 

Input current I1L Vcc=5.25V -0.4 mA 
V1=0.4V 

11 Vcc=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=4. 75V -1.5 v 
l1=-l8mA 

lccH Vcc=5.25V, 2.0 4.0 mA 
Supply current 

lccL Vcc=5.25V, 3.4 6.8 mA 

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

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Test conditions Min Typ Max Unit 

10 15 ns 
Propagation delay time 

tPLH 

tPHL 
CL=l5pF, RL=2k0 

10 15 

* Switching parameter measurement information 

l. Measurement circuit 

Input Vee Output 

Pulse 
generator D.U.T. 
Zout=500 

500 r 
Notes 
1. CL includes probe and tool floating capacitance. 
2. Diodes are all MA161. 

_QJI 

ns 

2. Waveforms 

3V 

Input OV 

''£ Output 

l.3V 

VoH 

VoL 

Notes 
1. Input waveform: tr ~ 1 Sns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 



LS TTL DN?4LS Series 

DN74LS28 
Quad 2-input Positive NOR Buffers 

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

•Features 
• High fan-out OoL = 24mA, Iott = - l .2mA) 
• Low power consumption (Pd= 22mW typical) 
• High speed (tpd = 12ns typical) 
• Wide operating temperature range {Ta= -20 to +75°C) 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current loH 

loL 

Operating temperature range To pr -20 
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DN74LS28 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (50-140) 

Pin configuration (top view) 

I 

Typ Max Unit 

5.00 5.25 v 
-1. 2 mA 

24 mA 

25 75 "C 



LS TTL DN74LS Series DN74LS28 

• DC characteristics (Ta= -2 0 ~ + 7 5 °C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Vrn 2.0 v 
Input voltage 

V1L 0.8 v 
VoH Vcc=4.75V, V1L =0.8V 2. 7 3.4 v 

IoH=-400µA 
Output voltage Vou Vcc=4.75V [I~~=4mA 0.25 0.4 v 

VoL2 V1H=2V 8mA 0.35 0.5 v 
I1H Vcc=5.25V 20 µA 

V1=2.7V 

Input current I1L Vcc=5.25V -0. 4 mA 
V1=0.4V 

I1 Vcc=5.25V 0.1 mA 
V1=7V 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=4.75V -1. 5 v 
I1=-l8mA 

IccH Vcc=5.25V, 1. 8 3.6 mA 
Supply current 

lccL Vcc=5.25V, 6.9 13.8 mA 

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

• Switching characteristics (Vce=5V, Ta=25°C) 

Parameter Sym Test conditions Min Typ l Max Unit 

tPLH 
Propagation delay time 

tPHL 
CL=l5pF, 

* Switching parameter measurement information 

1. Measurement circuit 

Input Vee Output 

Pulse 
generator D.U. T. 
Zout=50.0 

500 r 
Notes 
l. CL includes probe and tool floating capacitance. 

2. Diodes are all MA 161. 

12 24 ns 
RL=2k0 

12 24 ns 

2. Waveforms 

3V 

Input ov 

''£ Output 

1.3V 

VoH 

VoL 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 
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LS TTL DN74LS Series DN74LS30 

DN74LS30 
8-input Positive NAND Gates 

• Description P-1 
DN74LS30 contains one 8-input positive isolation NAND gate 
circuit. 

•Features 
• Low power consumption (Pct= 2.SmW typical) 
• High speed (tpd = 1 lns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic DIL package 

P-4 

14-pin Panaflat package (S0-14D) 

Pin configuration (top view) 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 

Output current 
loH -400 µA 

loL 8 mA 

Operating temperature range To pr -20 25 75 ·c 
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LS TTL DN?4LS Series DN74LS30 

• DC characteristics (Ta= -20-+75"C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
Vrn 2.0 v 
V1L 0.8 v 
VoH Vcc=4.75V, V1L =0.8V 2. 7 3.4 v 

loH=-400µA 
Output voltage Vou Vcc=4.75V l loL=4mA 0.25 0.4 v 

VoL2 Vrn=2V l loL=8mA 0.35 0.5 v 
Irn Vcc=5.25V 20 µA 

V1=2.7V 

Input current I1L Vcc=5.25V -0.4 mA 
V1=0.4V 

11 Vcc=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=4.75V -1. 5 v 
11=-18mA 

le CH Vcc=5.25V, 0.35 0.5 mA 
Supply current 

lccL Vc,c=5.25V, 0.6 1. 1 mA 

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

• Switching characteristics. (V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Test conditions Min Typ Max Unit 

Propagation delay time 
tpLH 

CL=l5pF, 
tPHL 

* Switching parameter measurement information 

1. Measurement circuit 

Input Vee Output 

Pulse 
generator 

D.U. T. 
Zout=500 

500 r 
Notes 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 

8 15 ns 
RL=2k0 

13 20 ns 

2. Waveforms 

3V 

Input ov 

''£ Output 

1.3V 

VoH 

VoL 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 
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LS TTL DN?4LS Series DN74LS32 

DN74LS32 
Quad 2- input Positive OR Gates 

•Description P-1 
DN74LS32 contains four 2-input positive. isolation OR gate 
circuits. 

•Features 
• Low power consumption (Pd = 20m W typical) 
• High speed (tpd = 14ns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

I 

• Recommended operating conditions 
Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 

Output current 
foH -400 µA 

foL 8 mA 
Operating temperature range To pr -20 25 75 °C 
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LS TTL DN?4LS Series DN74LS32 

• DC characteristics (Ta= -20-+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V1H 2.0 v 
Input voltage 

Vu. 0. 8 v 

VoH Vee=4.75V, VIH= 2V 2. 7 3.4 v 
loH=-400µA 

Output voltage Vou Vee=4.75V 1 IoL=4mA 0.25 0.4 v 
Vo1.2 V11.=0.8V l IOI. =8mA 0.35 0.5 v 

I1H Vee=5.25V 20 µA 
V1=2.7V 

Input current I11. Vee=5.25V -0. 4 mA 
V1=0.4V 

I, Vee=5.25V '{). 1 mA 
V1=7V 

Output short circuit current** Ios Vee =5.25 V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vee=4.75V -1. 5 v I1=-18mA 

le CH Vee =5.Z5V, 3. 1 6. 2 mA 
Supply current 

IeeL Vee=5.25V, 4.9 9. 8 mA 

*When constant at Yee= SV, 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=25°C) 

Parameter Sym Test conditions Min Typ Max Unit 

14 22 ns 
Propagation delay time 

tPLH 

tPHL 
CL=l5pF, RL=2k0 

14 22 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 
Zout=50.0 

Notes 

Input Vee Output 

D.U. T. 

r 
l. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 
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ns 

2. Waveforms 

Output----"' 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR = IMHz, 

duty cycle = 50%. 



LS TTL DN74LS Series DN74LS33 

DN74LS33 
Quad 2-input Positive NOR Buffers (with Open Collector Outputs) 

• Description P-1 
DN74LS33 contains four 2-input positive isolation NOR buffer 
gates with open collector outputs. 

•Features 
• "Wired" AND capability 
• High fan-out (IoL = 24mA maximum) 
• Low power consumption (Pd= 20mW typical) 
• High speed (tpd = 19ns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 14-pin plastic DIL pac~age 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

I 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5. 25 v 
HIGH level output voltage VcJH 5.5 v 
LOW level output voltage loL 24 mA 

Operating temperature range To pr -20 25 75 ·c 
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LS TTL DN?4LS Series 

• DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions 

VIH 
Input voltage 

V1L 

Vou Vee=4.75V l IOl.=4mA 
Output voltage 

VoL2 V1H=2V r 101 . =8mA 

I1H 
Vee= 5.25V 
V1=2.7V 

Input current I1L Vec=5.25V 
V1=0.4V 

l1 Vcc=5.25V 
V1=7V 

Output current loH Vec=4.75V, Vrn=2V 
VoH=5.5V 

Input clamp voltage V1K 
Vee=4. 75V 
11=-18mA 

le CH ~ Vcc=5.25V 
Supply current 

leeL Vee=5.25V 

*When constant at V cc =SY, Ta= 25°C. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Test conditions 

Propagation delay time 
tPLH 

tPHL 
CL=45pF, 

* Switching parameter measurement information 

1. Measurement circuit 
Vee 

Input Output 

Pulse generator 
t---..._--1 

Zout=500 
D.U. T. 

r 

RL=6670 

2. Waveforms 

Input 

Notes Notes 

DN74LS33 

Min Typ* Max Unit 

2.0 v 
0.8 v 

0.25 0.4 v 
0.35 0. 5 v 

20 µA 

-0.4 mA 

0. 1 mA 

250 µA 

-1. 5 v 

1. 8 3.6 mA 

6.9 13.8 mA 

Min Typ Max Unit 

20 32 ns 

18 28 ns 

1. CL includes probe and tool floating capacitance. 1. Input waveform: tr~ lSns, tr~ 6ns, PRR = I MHz, 
duty cycle = 50%. 
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DN74LS37 
Quad 2-input Positive NAND Buffers 

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

•Features 
• High fan-out OoL = 24mA, Iott = -1.2mA) 
• Low power consumption (Pd= 17.SmW typical) 
• High speed (tpd = 12ns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Recommended operating conditions 
Parameter Sym Min 

Supply voltage Vee 4. 75 

HIGH level output voltage loH 

LOW level output voltage Irn. 

Operating temperature range To pr -20 

DN74LS37 

P-1 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

I 

Typ Max Unit 

5.00 5.25 v 
1200 µA 

24 mA 

25 75 ·c 



LS TTL DN?4LS Series DN74LS37 

• DC characteristics ·(Ta= -2 0 ~ + 7 5 °C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
VIH 2.0 v 
V1L 0.8 v 
VoH Vcc=4.75V, V1L=0.8V 2. 7 3.4 v 

IoH= -l.2mA 
Output voltage Vou Vcc=4.75V l IoL= 12mA 0.25 0.4 v 

VoL2 V1H=2V IoL=24mA 0.35 0.5 v 
IIH Vcc=5.25V 20 µA 

V1=2.7V 

Input current I1L Vcc=5.25V -0. 4 mA 
V1=0.4 V 

11 Vcc=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** Ios Vce=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vee=4.75V -1. 5 v 
l1=-18mA 

Supply current 
IeeH Vee=5.25V, 0.9 2.0 mA 

le CL Vec=5.25V, 6 12 mA 

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

• Switching characteristics (Vce=5V, Ta=25°C) 

Parameter Sym Test conditions Min Typ Max Unit 

12 24 ns tPLH 
Propagation delay time 

tPHL 
CL=45pF, RL=667 n 

12 24 

* Switching parameter measurement information 

1. Measurement circuit 

Input Vee Output 

Pulse 
generator 

D.U. T. 
Zout=50.0 

50.0 r 
Notes 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 

Rt 
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ns 

2. Waveforms 

Input 

Output 

Notes 
1. Input waveform: tr~ ISns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 
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DN74LS38 
Quad 2-input Positive NAND Buffers (with Open Collector Outputs) 

• Description P-1 
DN74LS38 contains four 2-input positive isolation NAND 
buff er gate circuits with open collector outputs. 

•Features 
• "Wired" AND capability 
• High fan-out (IoL = 24mA maximum) 
• Low power consumption (Pct = 17 .Sm W typical) 
• High speed (tpct = 19ns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 14-pin plastic DIL package 

P-4 

14-pin Panaflat package (S0-14D) 

Pin configuration (top view) 

! 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 
HIGH level output voltage VoH 5.5 v 
LOW level output voltage IOI. 24 mA 
Operating temperature range Topr -20 25 75 ·c 



LS TTL DN?4LS Series DN74LS38 

• DC characteristics (Ta= -2 0 ~ + 7 5 °C ) 

Parameter Sym Test conditions Min Typ* Max Unit 

VIH 2.0 v 
Input voltage 

Vu. 0.8 v 

Output voltage 
Vou Vee=4.75V l 101. = 12mA 0.25 0.4 v 
Vo1.2 VIH=2V 101. =24mA 0.35 0.5 v 
l1H 

Vee= 5.25V 20 µA 
V1=2.7V 

Input current 111. Vee=5.25V -0. 4 mA 
V1=0.4V 

1, Vee=5.25V 0. 1 mA 
V1=7V 

Output current loH 
Vee=4.75V, V1=0.8V 250 µA 
VcJH=5.5V 

Input clamp voltage V1K 
Vee=4.75V -1. 5 v 
11=-18mA 

leeH Vee=5.25V 0.9 2.0 mA 
Supply current 

leeL Vee=5.25V 6 12 mA 

*When constant at Yee= SY, Ta= 25°C. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C) 

Parameter Sym Test conditions Min Typ Max Unit 

Propagation delay time 
tPLH 

tPHL 
CL=45pF, 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=SO!l 

Notes 

Input Vee Output 

D.U.T 

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

20 32 ns 
RL=667.0 

18 28 ns 

2. Waveforms 

Input 

tPLPH VoH 
I.JV 

'--~~~~---~~~-VoL 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR =I MHz, 

tluty cycle = 50%. 
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DN74LS40 
Dual 4- input Positive NAND Buffers 

• Description 
DN74LS40 contains two 4-input positive isolation NANO 
buff er gate circuits. 

•Features. 
• High fan-out (IoL = 24mA, IoH = -1.2mA) 
• Low power consumption (Pd= 9mW typical) 
• High speed (tpd = 12ns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current 
loH 

101. 

Operating temperature range To pr -20 

DN74LS40 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (50-140) 

Pin configuration (top view) 

I 

Typ Max Unit 

5.00 5.25 v 
1200 µA 

24 mA 

25 75 °C 



LS TTL DN74LS Series DN74LS40 

• DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V1H 2.0 v 
Input voltage 

V11. 0.8 v 

VoH Vce=4. 75V, V11 .=0.8V 2. 7 3. 4 v 
Io11=-l. 2mA 

Output voltage Vou Vee=4.75V 1 Im.= l 2mA 0.25 0.4 v 
VoL2 V1H=2V r IoL = 24mA 0.35 0. 5 v 

I1H Vee=5.25V 20 µA 
V1=2.7V 

Input current In. Vee =5.25V -0.4 mA 
V1=0.4V 

I, Vec=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=4. 75V -1. 5 v 
I1=-18mA 

IeCH Vcc=5.25V, 0.45 1. 0 mA 
Supply current 

lcct. Vce=5.25V, 3 6 mA 

*When constant at Vee = SV, 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=25°C) 

Parameter Sym Test conditions Min Typ Max Unit 

Propagation delay time 
tPLH 

tPHL 
CL=45pF, 

* Switching parameter measurement information 

1. Measurement circuit 

Input Vee Output 

Pulse 
generator D.U. T. 
Zout=50.0 

son r 
Notes 
1. CL includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 

12 24 ns 
RL=6670 

12 24 ns 

2. Waveforms 

3V 

lnp\lt ov 

~ '')?w--Output 

v l.3V 

VoH 

' VoL 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50% 
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DN74LS42 
BCD to Decimal Decoders 

• Description P-2 

DN74LS42 is a binary-coded decimal to decimal decoder. 

• 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) 

16-pin plastic DI L package 

• Logic diagram P-5 

OY 
A 

IY 16-pin Panaflat package (S0-160) 

2Y 

Inputs 

B 3Y 

4Y 
Outputs I 

Pin configuration (top view) 

c SY 

6Y 

D 7Y 

8Y 

gy 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

·Supply voltage Vee 4. 75 5.00 5. 25 v 
IoH -400 µA 

Output current 
IoL 8 mA 

Operating temperature range To pr -20 25 75 oc 
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• DC characteristics (Ta= -20-+75°C) 

Parameter Sym Test conditions Min Typ* 

Input voltage 
VIH 2.0 

Vn. 

VoH Vcc=4. 75V V1H=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage Vou Vcc=4.75V l Io1.=4mA 0.25 

Vo1.2 
VIH=2V J 101.=SmA 0.35 V11.=0.8V 

IIH Vcc=5.25V 
V1=2.7V 

Input current 111. Vcc=5.25V 
V1=0.4V 

I1 Vcc=5.25V 
V1=7V 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4.75V 
I1=-l8mA 

Supply current*** Ice lcc=5.25V 7 

*When constant at Vee = 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 and all inputs grounded. 

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

Parameter Sym Test conditions Min Typ 

2 stage 15 

3 
tPLH 

20 
Propagation delay time 

stage CL=l5pF 

2 stage R1.=2k0 15 

3 
tPHL 

20 stage 

* Switching parameter measurement information 

1. Measurement circuit 2. Waveforms 

Vee 

Input 

-5 
t-+-----1 s 

.s In-phase output 
..... 
~ 

~ 9----~ 

Reverse-phase output 1_3v 

Notes Notes 

DN74LS42 

Max Unit 

v 
0.8 v 

v 
0.4 v 
0.5 v 
20 µA 

-0.4 mA 

0. 1 mA 

-100 mA 

-1. 5 v 
13 mA 

Max Unit 

25 ns 

30 ns 

25 ns 

30 ns 

1. CL includes probe and tool floating capacitance. 
2. Diodes are all MAI 61 or equivalent. 

1. Input Waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 

_1nn_ 
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• Truth tables 

BCD Inputs 
NO. 

Decimal Outputs 

D c B A 0 1 2 3 4 5 6 7 8 9 

0 L L L L L H H H H H H H H H 

1 L L L H H L H H H H H H H H 

2 L L H L H H L H H H H H H H 

3 L L H H H H H L H H H H H H 

4 L H L L H H H H L H H H H H 

5 L H L H H H H H H L H H H H 

6 L H H L H H H H H H L H H H 

7 L H H H H H H H H H H L H H 

8 H L L L H H H H H H H H L H 

9 H L L H H H H H H H H H H L 

H L H L H H H H H H H H H H 

H L H H H H H H H H H H H H 

INVALID 
H H L L H H H H H H H H H H 

H H L H H H H H H H H H H H 

H H H L H H H H H H H H H H 

H H H H H H H H H H H H H H 

Notes 
1. H: HIGH voltage level. 

2. L: LOW voltage level. 

I 
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DN74LS51 
2-wide 3-input, 2-wide 2-input AND-OR-INVERT Gates 

• Description 

DN74LS51 contains two 2-input and two 3-input AND-OR­
INVERT gates. 

• Features 

• Low power consumption (Pct= 5.SmW typical) 
• High speed (tpd = I 2ns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Recommended operating conditions 
Parameter Sym 

Supply voltage Vee 

Iott 
Output current 

loL 

Operating temperature range To pr 

Min 

4. 75 

-20 

-102-

P-1 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140)• 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 
25 75 oc 



LS TTL DN74LS Series DN74LS51 

• DC characteristics (Ta= -2 0 ~ + 7 5 °C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V1H 2.0 v 
Input voltage 

V1L 0.8 v 
VoH Vee=4.75V, V1t =0.8V 2. 7 3.4 v 

IoH=-400µA 
Output voltage You Vee=4.75V l Iot=4mA 0. 25 0.4 v 

VoL2 Vrn=2V l Iot=8mA 0. 35 0. 5 v 
Im Vee=5.25V 20 µA 

V1=2.7V 

Input current I1L Vee=5.25V -0.4 mA 
V1=0.4V 

11 Vee=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** Ios Vee=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vee=4.75V -1. 5 v 
l1=-l8mA 

le CH Vee=5.25V, 0.8 1. 6 mA 
Supply current 

Ieet Vee=5.25V, 1. 4 2.8 mA 

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

• Switchingcharacteristics(Vcc=5V, Ta=25°C) 

Parameter Sym Test conditions Min Typ Max Unit 

12 20 ns 
Propagation delay time 

tPLH 

tPHL 
Ct=l5pF, Rt=2k0 

12.5 20 

~ Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=50!1 

Notes 

Input Vee 

D.U. T. 

Output 

r 
1. CL includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 
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ns 

2. Waveforms 

Input 

tPL},;--H VoH 
1.3V 

'------------~~~-Vot 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 
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DN74LS54 
4-wide AND-OR-INVERT Gates 

• Description 

DN74LSS4 contains four 2-input and four 3-input AND-OR­
INVERT gates. 

• Features 

• Low power consumption (Pd = 4.SmW typical) 
• High speed (tpd = 12ns) 
• Low output impedance 
• Wide operating temperature range {Ta= -20 to +75°C) 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current 
1011 

Irn. 
Operating temperature range To pr 

Min 

4. 75 

-20 
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DN74LS54 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 



LS TTL DN74LS Series DN74LS54 

• DC characteristics (Ta= -2 0 ~ + 7 5 °C ) 

Parameter Sym Test conditions Min Typ* Max Unit 

V1H 2.0 v 
Input voltage 

Vu. 0.8 v 
Vou Vee=4. 75V, V11.=0.8V 2. 7 3.4 v 

loH=-400µA 
Output voltage Vou Vee=4. 75V l 1m.=4mA 0.25 0.4 v 

Vo1.2 Vm=2V lo1.=8mA 0.35 0.5 v 
l1H Vee=5.25V 20 µA 

V1=2.7V 

Input current 111. Vee=5.25V -0.4 mA 
V1=0.4V 

11 Vee=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** los Vee=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vee=4. 75V -1. 5 v 
l1=-l8mA 

leeH Vce=5.25V, 0.8 1. 6 mA 
Supply current 

leeL Vee=5.25V, 1. 0 2.0 mA 

* When constant at Vee = SV, 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=25°C) 

Parameter Sym Test conditions Min Typ Max Unit 

12 20 ns tPLH 
Propagation delay time 

tPHL 
Ct=l5pF, R1.=2k0 

12.5 20 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 
Zout=50!l 

Notes 

Input Vee Output 

D.U. T. 

r 
1. CL includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 
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ns 

2. Waveforms 

tPL~H VoH 
l.3V 

-----'----VoL 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR = I MHz, 

duty cycle = 50%. 

I 
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DN74LS55 
2-wide 4-input AND-OR-INVERT Gates 

• Description P-1 

DN74LSSS contains two 4-input AND-OR-INVERT gates. 

• Features 

• Low power consumption (Pd= 2.7SmW typical) 
• High speed ( tp d = 12ns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 

Output current 
loH -400 µA 

loL 8 mA 

Operating temperature range To pr -20 25 75 ·c 
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•DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V1H 2. 0 v 
Input voltage 

V11. 0.8 v 

VoH 
Vee=4.75V, V11.=0.8V 2. 7 3. 4 v loH=-400µA 

Output voltage You Vcc=4.75V 1 IoL=4mA 0. 25 0.4 v 
Vo1.2 Vrn=2V l IoL=8mA 0. 35 0.5 v 

1111 
Vec=5.25V 20 µA 
V1=2.7V 

Input current 111. 
Vcc=5.25V -0. 4 mA 
V1=0.4V 

I1 Vcc=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** los Vce=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vce=4. 75V -1. 5 v I1=-18mA 

Icrn Vec=5.25V 0. 4 0.8 mA 
Supply current 

Icc1. Vce=5.25V 0. 7 1. 3 mA 

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

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C) 

Parameter Sym Test conditions Min Typ Max Unit 

12 20 ns 
Propagation delay time 

tPLH 

tPHL 
CL=l5pF, RL=2k.O 

12.5 20 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=50.!1 

Notes 

Input 

50.0 

Yee Output 

D.U. T. 

r 
1. CL includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 
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ns 

2. Waveforms 

Output ____ ,, 

tPH~L 
--------~+-------VoH 

1.3V 
VoL 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 

duty cycle= 50%. 

I 
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DN74LS73 
Dual J-K Flip-Flops (with Reset) 

• Description 

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

• Features 

• Negative-edge trigger 
• Independent input terminals for each flip flop 
• Direct-coupled reset input 
• Q and Q outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

•Timing definition 

~---~~~~~~-3V 

1-------ov 
---3V 
1.3V J-K 

---------~~-ov 

HIGH data LOW data 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

loH 
Output current 

foL 
Operating temperature range Topr -20 

Clock frequency fclock 0 

Pulse width 
Clock High 20 

tw 
Reset Low 25 

HIGH data 20 
Set-up time 

LOW data 
tsu 20 

Hold time th 0 

Notes 1. .J..: Indicates fall edge of standard clock pulse. 
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DN74LS73 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (50-140) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 °C 
30 MHz 

ns 

ns 
--

l ns 

l ns 

l ns 
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• DC characteristics (Ta= -2 0 -+ 7 5 °C) 

Parameter Sym Test conditions Min Typ* 

Vrn 2.0 
Input voltage 

V1L 

VoH Vcc=4. 75V, V1H=2V 2. 7 3.4 
V1L=0.8V, IoH=-400µA 

Output voltage Vou Vcc=4.75V loL=4mA 0.25 
V1H=2V 

VoL2 V1L=0.8V loL=8mA 0.35 

J, K 

Reset IIH 
Vcc=5.25V 

Clock 
V1=2.7V 

J, K 

Input current Reset Iu. 
Vcc=5.25V 

Clock 
V1=0.4V 

J, K 

Reset I1 Vcc=5.25V 

Clock 

Output short circuit current** Ios Vcc=5.25, Vo=OV -15 

Input clamp voltage V1K Vcc=4.75V, I1=-l8mA 

Supply current*** Ice Vcc=5.25V 4 

*When constant at V cc =SY, 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. 

• Switching characteristics (Vee= 5 V, Ta= 25 "C) 

Parameter Sym Inputs 

Maximum clock frequency fmax 

tPLH 
Propagation delay time Reset 

tPHL clock 

* Switching parameter measurement information 

(1) fmax, tPLH, tPHL (Clock-+ Q, Q) 

Outputs 

Q, Q 

Test conditions 

CL=l5pF 

RL=2KO 

1. Measurement circuit 2. Waveforms 

Input Clock 

Pulse 
generator t-+-+-+~ 
Zout=500 

Same load circuit as above I Q 

Outputs Q 

Notes 

Min Typ 

30 45 

11 

15 

DN74LS73 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 
20 µA 

60 µA 

80 µA 

-0.4 mA 

-0.8 mA 

-0.8 mA 

0. 1 mA 

0.3 mA 

0.4 mA 

-100 mA 

-1. 5 v 
8 mA 

Max Unit 

MHz 

20 ns 

30 ns 

1. Measurement made for each flip flop. 

2. CL includes probe and tool floating capacitance. 

1. Clock input waveform: tr ;a;15ns, tf ;a;6ns, 
PRR=lMHz, duty cycle 50% 

3. Diodes are all MA161 or equivalent. 2. When measuring fmax, tr and tr;;;. 2.Sns. 
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(2) tPHL(Reset ..... Q), tPLH (Reset -+ Q) 

1. Measurement circuit 

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

• Truth tables 
Inputs Outputs 

Reset Clock J K Q Q 

L x x x L H 

H l L L Qo Qo 

H l H L H L 

H l L H L H 

H l H H Toggle 

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. Q0 : Q level prior to detennination of input condition 

shown in table. 
6. ~: Q level prior to detennination of input condition 

shown intable. 
7. Toggle: With-!- change, outputs become compliment 

of previous condition. 

DN74LS73 

2. Waveforms 

Inputs I 
Reset 

-110-

Clock 

''----------''----Vo1. 

t,.~-V--------~---\\>H 
---- ~\\,, 

Notes 
1. Set and clock wavefonns: tr ~ l Sns, tr ~ 6ns, PRR = 

lMHz. 

• Logic diagram ( 1/2) 

Clock Input 
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DN74LS74A 
Dual D-type Positive Edge-triggered Flip-Flops (with Set and Reset) 

• Description 

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. 

• Features 

• Each flip flop can be used independently 
• Direct-coupled set and reset inputs 
• Positive-edge trigger 
• Q and Q outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

P-1 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140) 

----------3V Pin configuration (top view) 

Clock 

Data 
Input 

----.-ts_u_, 

1.3V 

HIGH data LOW data 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current 
loH 

foL 

Operating temperature range To pr 

Clock frequency fcJock 

Pulse width 
Clock High 

tw 
Set or reset Low 

Set-up time 
HIGH data 

LOW data 
tsu 

Hold time th 

Min 

4. 75 

-20 

0 

25 

25 

20 
20 

5 

Notes 1. -!-: Indicates fall edge of standard clock pulse. 
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Typ Max 

5.00 5.25 

-400 

8 

25 75 

25 

t 
t 
t 

Unit 

v 
µA 

mA 

·c 
MHz 

ns 

ns 

ns 

ns 

ns 

I 



LS TTL DN?4LS Series DN74LS74A 

• DC characteristics (Ta=-20-+75"C) 

Parameter Sym Test. conditions Min Typ* Max Unit 

V1H 2.0 v 
Input voltage 

V1L 0.8 v 
VoH Vcc=4. 75V, V1H=2V 2. 7 3.4 v 

V1L=0.8V, loH=-400µA 

Output voltage You Vcc=4.75V loL=4mA 0.25 0.4 v 
VIH=2V 

VoL2 V1L=0.8V loL=8mA 0.35 0.5 v 
D 20 µA 

Reset Vcc=5.25V 40 µA 

Set 
IIH 

V1=2.7V 40 µA 

Clock 20 µA 

D -0.4 mA 

Reset Vcc=5.25V -0.8 mA 
Input current 

Set 
l1L 

V1=0.4V -0.8 mA 

Clock -0.4 mA 

D 0. 1 mA 

Reset Vcc=5.25V 0.2 mA 

Set 
11 

V1=7V 0.2 mA 

Clock 0. 1 mA 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=4.75V, l1=-l8mA -1. 5 v 
Supply current*** Ice Vcc=5.25V 4 8 mA 

*When constant at Yee= 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, Q and Q outputs alternately HIGH, and clock inputs grounded. 

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

Parameter Sym Inputs 

Maximum clock frequency fmax 

tPLH Clock 
Propagation delay time Reset 

tPHL or set 

* Switching parameter measurement information 

( 1 J f max, tPLH, tPHL (Clock - Q, Q) 

t. Measurement circuit 
Out 
putQ 

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

Outputs 

Q, Q 

Test conditions Min Typ Max Unit 

25 33 MHz 

CL=l5pF 13 25 ns 
RL=2k0 

Clock 

25 40 ns 

tr 

#"'1Y,:o7"'k1+-~__;;,;.:;.:__~~r~-.~~-3V 

ov 
l""""l~~~~-_,~~-+-~~~~-3V 

"---l~~~~~ov 

tr;:a;15ns, tf ;;!;6ns, PRR=lMHz, 
duty cycle 50 % 

3. Diodes are all MA161 or equivalent. 2. When measuring fmax, tr and t f ~ 2.Sns. 

-11?_ 



LS TTL DN?4LS Series 

(2) tPHL, tPLH (Reset or Set -+ Q, Q) 

1. Measurement circuit 

Pulse 
generator ~~~ 
Zout=SOO 

In 
,..P"""u..,..ls-e--. put 

generator 1---...--...... 
Zout=SOO 

Notes 

DN74LS74A 

2. Waveforms 

Reset 

Set 

Q 

Outputs 

Q 

Notes 
I. Measurement made for each flip flop. I. Reset, Set Input waveform: tr~ 15 ns, tf ~ 6 ns, PRR = lMHz 
2. CL includes probe and tool floating capacitance. 
3. Diodes are all MA161. 

• 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 t 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. t: Change from LOW to HIGH. 

4. X: Either HIGH or LOW; doesn't matter. 
5. Q0 : Q level prior to determination of input condition shown in table. 
6. Q0 : Q level prior to determination of input condition shown in table. 
7. H*: When set and reset are LOW, Q and Qare HIGH; however, when set and reset simultaneously change to HIGH, 

requirements of Q and Q cannot be predicted. 
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DN74LS75 
4-bit Bistable Latches 

• Description 

DN74LS75 contains four bistable latches with Q and Q 
output terminals. 

• Features 

• Common enable inputs for each two circuits 
• Q and Q outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• 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. Q0 : Q level prior to determination of input condition 
shown in table. 

5. Q0 : Q level prior to determination of input condition 
shown in table. 

• Recommended operating conditions 
Parameter Sym 

Supply voltage Vee 

Output current loH 

loL 
Operating temperature range Topr 
Pulse width tw 

Set-up time tsu 
Hold time th 

_Min 

4. 75 

-20 

20 

20 

5 
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DN74LS75 

P-2 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (50-160) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 
25 75 ·c 

ns 

ns 

ns 



LS TTL DN74LS Series 

• DC characteristics (Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* 

V1H 2. 0 
Input voltage 

Vu. 

VoH V CC = 4. 7 5 V, V IH = 2 V 2. 7 3.4 
V1L=0.8V, IoH= -400µA 

Output voltage You Vcc=4.75V Io1.=4mA 0. 25 
V1H=2V 

VoL2 V1L=0.8V Io1.=8mA 0.35 

D input Vcc=5.25V 
G input 

I1H V1=2.7V 

D input Vcc=5.25V 
Input current 

G input 
111. V1=0.4 V 

D input Vcc=5.25V 
G input 

11 
V1=7V 

Output short circuit current** los Vcc=5.25V -15 
Vo=OV 

Input clamp voltage V1K 
Vcc=4. 75V 
l1=-l8mA 

Supply current*** Ice Vcc=5.25V 6.3 

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

*** Ice is measured with all outputs open and all inputs grounded. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C) 

Parameter Sym Inputs Outputs 

tpLH 
D Q 

tPHL 

tPLH 
Q D 

tPHL 
Propagation delay time 

tPLH 
G Q 

tPHL 

tpLH 

tPHL 
G Q 

* Switching parameter measurement information 

1. Measurement circuit Vee Output Outpu! 
Input Inpu-t 

Pulse 
generator 

t---+---+---tD 
Zout=500 

Pulse 

50 
n 

generator.__ _ _..,_--t G 

Zout=500 500 

Notes 

Q 

Ci,. 

Q 

ICL 

Test conditions 

C1.=15pF 

R1.=2k.O 

}I 

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

_111::: 

Min Typ 

15 

9 

12 

7 

15 

14 

16 

7 

DN74LS75 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 

20 µA 

80 µA 

-0.4 mA 

-1. 6 mA 

0. 1 mA 

0.4 mA 

-100 mA 

-1. 5 v 

12 mA 

! Max Unit 

27 ns 

17 ns 

20 ns 

15 ns 

27 ns 

25 ns 

30 ns 

15 ns 



LS TTL DN?4LS Series DN74LS75 

2. Waveforms 

lµs lµs 

-------3v 

D 

Inputs 

Outputs 

1.3V 

l.3V 

Notes 
l. Input waveform: D input PRR = SOOkHz, G input 

PRR = IMHz, tr~ IOns, tf ~ IOns. 
2. When measuring from D input, G input is maintained 

at 3V. 

• Logic diagram ( 1/4) 

To 
Other 
Latch 

Enable 
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DN74LS76 
Dual J-K Flip-Flops (with Set and Reset) 
• Description 

DN74LS76 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. 

• Features 

• Negative-edge trigger 
• Independent input and output terminals for each flip flop 
• Direct-coupled set and reset 
• Q and Q outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

3V 
1.3V l.3V 

Clock ov 
tsu th tsu th 

3V 

J-K 1.3V 

HIGH data LOW data 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

loH 
Ou.tput current 

loL 

Operating temperature range To pr 

Clock frequency f ciock 

Clock High 
Pulse width tw 

Reset Low 

HIGH data 
Set-up time 

LOW data 
tsu 

Hold time th 

Notes 1. .}: Indicates fall edge of standard clock pulse. 

Min 

4. 75 

-20 

0 

20 

25 

20 

20 

0 
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~ 
~ 

~ 

DN74LS76 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

I 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 
25 75 ·c 

30 MHz 

ns 

ns 

ns 

ns 

ns 



LS TTL DN?4LS Series DN74LS76 

• DC characteristics(Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* 

V1H 2.0 
Input voltage 

V1L 

VoH Vcc=4.75V, V1H=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage Vou Vcc=4.75V 101. =4mA 0.25 
VIH=2V 

Vo1.2 V11.=0.8V I01.=8mA 0.35 

J-K 

Reset Vcc=5.25V 

Set 
IIH 

V1=2.7V 

Clock 

J-K 

Reset Vcc=5.25V 
Input current 

Set 
111. 

V1=0.4V 

Clock 

J-K 

Reset Vcc=5.25V 

Set 
11 

V1=7V 

crock 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4.75V 
11= -18mA 

Supply current*** Ice Vcc=5.25V 4 

*When constant at V cc = 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, Q and Q outputs alternately HIGH, and clock inputs grounded. 

• Switching characteristics (Vee= 5V, Ta= 25°C) 

Parameter Sym Inputs 

Maximum clock frequency fmax 

tpLH Reset 
Propagation delay time or set 

tPHL Clock 

* Switching parameter measurement information 

(1) fmax, tPLH, tPHd Clock-+ Q, Q) 
1. Measurement circuit 

Vee ~~fo 

Outputs 

Q, Q 

Test conditions Min Typ 

30 45 

CL=l5pF 11 
RL=2k.O 

15 

2. Waveforms 

tr 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 
20 µA 

60 µA 

60 µA 

80 µA 

-0.4 mA 

-0. 8 mA 

-0.8 mA 

-0.8 mA 

0. 1 mA 

0.3 mA 

0.3 mA 

0.4 mA 

-100 mA 

-1. 5 v 
8 mA 

Max Unit 

MHz 

20 ns 

30 ns 

r----3V 

Input 
Clock 

I'---.,__ ____ OV 

~----------., o"'""{-------..1 
·------~'--------- \\ll. 

1. Measurement made for each flip flop. 

2. CL includes probe and tool floating capacitance. 
3. Diodes are all MA 161 or equivalent. 
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Notes 
1. Clock input wavefonn: tr ~ lSns, tr~ 6ns,'. 

PRR= lMHz, 
duty cycle = 50%. 

2. When measuring fmax, tr and tr~ 2.Sns. 



LS TTL DN74LS Series 

[2) tPHl, tPLH(Reset, Set-+ Q,Q) 

1. Measurement circuit 

Input 

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

• 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 
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. Q0 : Q level prior to determination of input condition 

shown in table. 
6. Q0 : Q level prior to determination of input condition 

shown in table. 
7. Toggle: With i change, outputs become compliment 

of previous condition. 
8. H*: When set and reset are LOW, Q and Qare HIGH; 

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

DN74LS76 

2. Waveforms 

tr tr I ..... 3V 
Inputs ov 

Set 
3V 

ov 

o,,,,{ VoH 

Notes 
1. Reset, Set Input waveform: tr ~ 15 ns, tf ~ 6 ns, PRR = lMHz 

• Logic diagram ( 1/2) I 
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DN74LS78 
Dual J-K Flip-Flops (with Set, Common Reset and Common Clock) 

• Description 

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. 

• Features 

• Negative-edge trigger 
• Common clock and direct-coupled reset inputs 
• Q and Q outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

~--~----3V 

Clock l.3V 

tsu tsu 
1----ov 

3V 
1.3V ·--------1---- ov J-K 

l.3V 

HIGH data LOW data 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current 
1011 

101. 

Operating temperature range To pr -20 

Clock frequency f clock 0 

Pulse width 
Clock High 20 

tw 
Reset Low 25 

Set-up time 
HIGH data 20 

LOW data 
tsu 

20 

Hold time th 0 

Notes 1. .J,: Indicates fall edge of standard clock pulse. 
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P-1 

14-pin plastic DIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5. 25 v 
-400 µA 

8 mA 

25 75 ·c 
30 MHz 

ns 

ns 

! ns 

! ns 

! ns 



LS TTL DN74LS Series DN74LS78 

• DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions Min Typ* Max 

VIH 2.0 
Input voltage 

V1L 0.8 

VoH Vcc=4.75V, VIH=2.7V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage You Vcc=4.75V loL=4mA 0.25 0.4 
Vrn=2V 

VoL2 V1L=0.8V loL=8mA 0.35 0.5 

J-K 20 

Reset Vcc=5.25V 120 

Set 
IIH 

V1=2.7V 60 

Clock 160 

J-K -0.4 

Reset Vcc=5.25V -1. 6 
Input current 

Set 
I1L 

Vi=0.4 V -0.8 

Clock -1.6 

J-K 0. 1 

Reset Vcc=5.25V 0.6 

Set 
11 

V1=7V 0.3 

Clock 0. 8 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 -100 

Input clamp voltage V1K Vcc=4. 75V, 11=-18mA -1. 5 

Supply current*** Ice Vcc=5.25V 4 8 

*When constant at V cc = 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, Q and Q outputs alternately HIGH, and clock inputs grounded. 

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

Parameter Sym Inputs Outputs Test conditions Min Typ Max 

Maximum clock frequency fmax 

tpLH Reset 
Propagation delay time or set 

tPHL Clock 

* Switching parameter measurement information 

(1) fmax, tPLH, tpHd Clock--+ Q, Q) 

1. Measurement circuit 
Input 4.5V Vee 

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

3. Diodes are all MA161 or equivalent. 

Q, Q 
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30 45 

CL=l5pF 11 20 
RL= 2k!l 

15 30 

2. Waveforms 

Output Clock 

""''"{ 
Notes 
1. Clock input waveform: tr~ 15ns, tr~ 6ns, 

PRR = IMHz, 
duty cycle = 50%. 

2. When measuring fmax, tr and tr~ 2.Sns. 

Unit 

v 
v 

v 

v 

v 

µA 

µA 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

v 

mA 

Unit 

MHz 

ns 

ns 

3V 

VoH 

I 
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(2) iPHL, iPLH(Reset, Set -+ Q, Q) 

1. Measurement circuit 

In 
put 4.SV 

.----------· 
..__-+~----,--~--. I 

Notes 

I 
I 

I I 
I I 

!Tc' l 
'rlr I l! ___________ ...J 

Same load circuit 
as above 

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

• 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 L Qo Qo 

H H l H L H L 

H H l L H L H 

H H l H H Toggle 

H H H x x Qo Qo 

Notes 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. t: Change from HIGH to LOW. 
4. X: Either HIGH or LOW; doesn't matter. 
5. Q0 : Q level prior to determination of input condition 

shown in table. 
6. ~: 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 Qare HIGH; 

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

DN74LS78 

2. Waveforms 

I Reset 

Inputs 

1 Set 

Notes 
1. Reset, Set Input waveform: 

tr;;;;15ns, ti ;;;;6ns, PRR=lMHz 

• Logic diagram ( 1/2) 

Clock To other F-F 
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DN74LS83A 
4-bit Binary Full Adders (with Fast Carry) 

• Description 

DN74LS83A is a 4-bit full-adder with a "look-ahead" carry. 

• Features 

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

• Logic diagram 

B4u----,"':l"'Jo...~~.U--t'""\ 
A4~-.._,.,-

B3Q--...,.::c:>i>-~~-l--ll""'\.._~ 
AJ..,_~.,_.~ 

B2Q----,-::::t::Jo--++-J..1+-~ 

A2v---z...,.,-- t--+i,.....-C~ 

B1Q-~::(')>.-+-4--f"""\~~~~­
---~-__,!l.o"---,,, ~ 1 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current loH 

loL 

Operating temperature range To pr 

Min 

4. 75 

-20 
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DN74LS83A 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

I 

Typ Max Unit 

5.00 5. 25 v 
-400 µA 

8 mA 

25 75 oc 
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• DC characteristics'(Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* 

Vm 2.0 
Input voltage 

V1L 

VoH 
Vcc=4. 75V, V1H=2V 2. 7 3.4 V1L=0.8V, loH=-400µA 

Output voltage 
Vou Vcc=4.75V loL=4mA 0.25 

VoL2 
Vm=2V 

IoL=8mA 0.35 V1L=0.8V 
Inputs other than C0 Vcc=5.25V 

Co 
I1H V1=2.7V 

Input Inputs other than C0 Vcc=5.25V 
current 

Co 
I1L V1=0.4V 

Inputs other than C0 Vcc=5.25V 

Co 
Ii 

V1=7V 

Output short circuit current** Ios Vcc=5.25, Vo=OV -15 

Input clamp voltage V1K 
Vcc=4. 75V 
I1=-l8mA 

All inputs = OY 22 

Supply current*** Ice Vcc=5.25V 
B input =0.8Y 

19 Other inputs= 4.SY 

All inputs= 4.SY 19 

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

• Switching characteristics (Vee= 5 V, Ta= 25°C) 

Parameter Sym Inputs 

tPLH 
Co 

tPHL 

tPLH 
Ai, Bi 

tPHL 
Propagation delay time 

tPLH 

tPHL 
Co 

tPLH 

tPHL 
Ai, Bi 

* Switching parameter measurement information 

1. Measurement circuit 

4.SV 

Pulse 
generator 
Zout=500 

Notes 

Vee Output 

Outputs 

~i 

~i 

C4 

C4 

Test conditions 

CL=l5pF 

RL=2k0 

2. Waveforms 

Input 

Reverse-phase 
output 

Notes 

Min Typ 

16 

15 

15 

15 

11 

15 

11 

12 

DN74LS83A 

Max Unit 

v 
0.8 v 

v 
0.4 v 
0.5 v 
40 µA 

20 µA 

-0.8 mA 

-0.4 mA 

0.2 mA 

0. 1 mA 

-100 mA 

-1. 5 v 
39 mA 

34 mA 

34 mA 

Max Unit 

24 ns 

24 ns 

24 ns 

24 ns 

17 ns 

22 ns 

17 ns 

17 ns 

3V 

OV 

VoH 

1.3V 

VoL 

VoH 
l.3V 

VoL 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161 or equivalent. 

1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 
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LS TTL DN74LS Series DN74LS83A 

3. Table of measurement conditions 

Para- Input Inputs Outputs 
meter Output B4 A4 Ba Aa B2 A2 B1 A1 Co C4 I4 Ia I2 I1 

Co GND GND GND GND GND GND GND GND TN OUT 
-+Ii or C4 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 
tpLH GND IN 

GND GND GND GND GND GND GND OUT 
tPHL Ai or Bi IN GND 

-+Ii or C4 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 

4.5V IN 
GND GND GND GND GND GND GND OUT OUT 

IN 4.5V 

• Truth tables 
Outputs 

Inputs 
When C0 = L/When C2 = L When C0 = H/When C2 = H 

A1 I Aa B1 I Ba A2 I A4 B2 I B4 I1 I Ia I2 I I4 C2 I C4 I1 I Ia I2 I I4 C2 I C4 

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. A 1 , B1 , A 2 , and B2 input requirements are used to determine the values of Z1 , Z2 , and the internal carry C2 . 

Next, C2 , A3 , B 3 , A4 , and B4 values are used to determine output ~3 and ~4 . 
(C 2 is not output as an external signal.) 
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DN74LS85 
4- bit Magnitude Comparators 

• Description 

DN74LS85 is a 4-bit digital comparator. 

• Features 

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

• Logic diagram 

A,o-+~-..--'­
B,o-t-,..._--IL.....I 

A, 
B, 

A=B0 

A>B0 

A, 
B, 

Ao 
Bo 

• Recommended operating conditions 

Parameter 

Supply voltage 

Output current 

Operating temperature range 

A>B 

A=B 

A<B 

Sym Min 

Vee 4. 75 

loH 

loL 
To pr -20 

-1?R-

DN7.4LS85 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Cascade 
Inputs 

Data 
Inputs 

Outputs 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 °C 



LS TTL DN?4LS Series DN74LS85 

• DC characteristics (Ta= -2 0 - + 7 5 °C ) 

Parameter Sym Test conditions Min Typ* Max Unit 

VIH 2.0 v 
Input voltage 

V1L 0.8 v 
VoH Vcc=4.75V, IoH=-400µA 2. 7 3.4 v 

VIH=2V, V1L=0.8V 

Output voltage Vo LI Vcc=4. 75V IoL=4mA 0.25 0.4 v 
VIH=2V 

VoLZ V1L=0.8V IoL=8mA 0.35 0.5 v 
Inputs where A< B, A >B Vcc=5.25V 20 µA 

Other inputs 
IIH 

V1=2.7V a 60 µA 

Input Inputs where A< B, A> B Vcc=5.25V -0.4 mA 
current Other inputs 

I1L 
V1=0.4V -1. 2 mA 

Inputs where A< B, A> B Vcc=5.25V 0. 1 mA 

Other inputs 
I1 

V1=7V 0.3 mA 

Output short circuit current** Ios Vcc=5.25V -15 -100 mA 
Vo=OV 

Input clamp voltage V1K 
Vcc=4.75V -1. 5 v I1=-l8mA 

Supply current*** Ice Vcc=5.25V 10. 4 20 mA 

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

***Ice is measured with all outputs open, A= B input terminal grounded, and 4.SV applied to other input terminals. 

• Switching characteristics (Vcc=5V, Ta=25°C) I Parameter Sym Inputs Outputs Gate level Test conditions Min Typ Max Unit 

1 14 ns 
Any A or A<B 2 19 ns 

tpLH B data A>B 
Input 3 24 36 ns 

A=B 4 27 45 ns 

1 11 ns 
Any A or A<B 

2 15 ns 
tPHL B data A>B 

Input 3 20 30 ns 

A=B 4 
CL=l5pF 

23 45 ns 
Propagation 

A<B or 
delay time tPLH A=B A>B 1 RL=2k!l 14 22 ns 

tPHL 
A<B or A>B A=B 1 11 17 ns 

tPLH A=B A=B 2 13 20 ns 

tPHL A=B A=B 2 13 26 ns 

tpLH A>B or A<B 1 14 22 
A=B 

ns 

tPHL 
A>B or A<B 1 11 17 ns 
A=B 
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* Switching parameter measurement information 

1. Measurement circuit 2. Waveforms 

Out 
Vee put 

4.SV 
3V r----

1 

l· Input ov 

VoH 
I 
I TCL 
I rlr : 
L ____________ J In-phaseoutput 

---"""'J_I tPHL VoL 

Reverse-phase 
output -----

tPLH 

VoH 
l.3V 

VoL 

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

1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 

3. Table of measurement conditions 

Para- DC inputs Output waveforms 
meter A3 B3 A2 B2 Ai B1 Ao Bo A>B A=B A<B A>B A=B A<B 

IN 4.5V 4.5V GND GND GND GND GND GND GND GND A B 
4.5V 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 
GND GND GND GND 4.5V IN GND 4.5V GND GND GND B A 

tPLH 
GND B GND GND GND GND GND GND IN 4.5V 4.5V GND A 

tPHL GND GND GND GND GND GND 4.5V 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 4.5V GND B A 
GND GND GND GND GND GND GND GNP 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 

-128-



LS TTL DN?4LS Series DN7.4LS85 

• Truth tables 
Inputs Previous stage direct coupled inputs Outputs 

AJ, BJ A2, B2 Ai, Bi Ao, Bo A>B A<B A=B A>B A<B A=B 

A3 >BJ x x x x x x H L L 

A3<B3 x x x x x x L H L 

AJ=B3 A2>B2 x x x x x H L L 

A3=B3 A2<B2 x x x x x L H L 

A3=B3 A2=B2 A1>B1 x x x x H L L 

A3=B3 A2=B2 A1<B1 x x x x L H L 

AJ=B3 A2=B2 A1=B1 Ao>Bo x x x H L L 

A3=B3 A2=B2 A1=B1 Ao<Bo x x x L H L 

A3=B3 A2=B2 A1=B1 Ao=Bo H L L H L L 

A3=B3 A2=B2 A1=B1 Ao=Bo L H L L H L 

A3=B3 A2=B2 A1=B1 Ao=Bo L L H L H L 

A3=B3 A2=B2 A1=B1 Ao=Bo x x H L L H 

AJ=B3 A2=B2 A1=B1 Ao=Bo H H L L L L 

A3=B3 A2=B2 A1=B1 Ao=Bo 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. 

I 
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DN74LS86 
Quad 2- input Exclusive OR Gates 

• Description P-1 

DN74LS86 contains four 2-input exclusive OR gate circuits. 

• Features 
• Low power consumption (Pd= 30.SmV typical) 
• High speed ( tpd = 1 Ons typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic OIL package 

P-4 

• Truth tables 

Inputs Outputs 

A B y 

L L L 

L H H 
14-pin Panaflat package (50·140) 

H L H 

H H L 

Notes 
Pin configuration (top view) 

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

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 
loH -400 µA 

Output current 
foL 8 mA 

Operating temperature range To pr -20 25 75 "C 
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• DC characteristics (Ta= -20-+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V1H 2.0 v 
Input voltage 

V1L 0.8 v 
VoH Vcc=4. 75V, Vm=2V 2. 7 3. 4 v 

V1L=0.8V, loH=-400µA 
Output voltage Vou Vcc=4. 75V 1 IoL=4mA 0.25 0.4 v 

VoL2 
Vm=2V l loL=8mA 0.35 0.5 v V1L=0.8V 

Im Vcc=5.25V 40 µA 
V1=2.7V 

Input current I1L Vcc=5.25V -0.8 mA 
V1=0.4V 

11 Vcc=5.25V 0.2 mA 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=5.25V -1.5 v l1=-l8mA 
Supply current*** Ice lcc=5.25V 6. 1 10 mA 

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

*** Ice is measured with all outputs open and all inputs grounded. 

• Switching characteristics (Vc_c= 5 V, Ta= 25°C) 

Parameter Sym Inputs Test conditions Min Typ Max Unit 

tPLH 
A or B 

Propagation delay time 
tPHL 

tPLH 
A or B 

tPHL 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=500 

Notes 

Input Output 

r 

CL=l5pF 

RL=2k0 

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

12 23 
Other input = OV ns 

10 17 

Other input= 4.SV 
20 30 

ns 
13 22 

2. Waveforms 

Input 

VoH 
1.3V 

tppLH 

'-~~~~""-~~~-VoL 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 

! 
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DN74LS90 
Decade Counters 

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

• Features 
• Direct-coupled reset input 
• Nine direct-coupled set inputs 
• Capability for independent use as binary and quinary 

counters 
• High-speed counting (fmax = 42MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

tw 
3V 

Ro 

3V 

1.3V 

Aor B Input------ ov 

• Absolute maximum ratings 

Parameter Sym. Rating Unit 

Input voltage f 
R -o.s l 1.0 

V1 v 
A,B -o.51 5.5 

* Refer to the family ratings for other parameters. 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

loH 
Output current 

Irn. 
Operating temperature range To pr 

A input 
Count frequency 

B 
fcount 

input 

A input 

Pulse width B input tw 

Reset input 

Set-up time tsu 

Min 

4. 75 

-20 

0 

0 

15 

30 

15 

25 

_1':::1')_ 

DN74LS90 

P-1 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 

32 MHz 

16 MHz 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta=-20~+75"C) 

Parameter Sym Test conditions Min Typ* 

Vm 2.0 
Input voltage 

V1L 

VoH 
Vcc=4.75V, Vm=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage** Vou Vcc=4.75V loL=4mA 0.25 
V1H=2V 

VoL2 V1L=0.8V loL=8mA 0.35 

Any Reset 

A input Im 
Vcc=5.25V 

B input 
V1=2.7V 

Any Reset 

Input current A input I1L 
Vcc=5.25V 

B input 
V1=0.4V 

Any Reset V1=7V 

A input 11 Vcc=5.25V 

B input 
V1=5.5V 

Output short circuit current*** los Vcc=5.25 -15 Vo=OV 

Input clamp voltage V1K Vcc=4. 75V 
l1=-l8mA 

Supply current**** Ice Vcc=5.25V 9 

*When constant at Yee= SY, Ta= 25°C. 
**When testing QA output, it is set to specified IoL and rated upper limit of B input I1L is applied. 

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

DN74LS90 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 

20 µA 

40 µA 

80 µA 

-0.4 mA 

-2.4 mA 

-3.2 mA 

0. 1 mA 

0.2 mA 

0.4 mA 

-100 mA 

-1. 5 v 
15 mA 

**** Ice is measured with all outputs open; 4.SY is applied momentarily to both Ro inputs, following which they are 
grounded. 

• Switching characteristics (Vee= 5V, Ta=25"C) 

Parameter Sym Inputs Outputs Test conditions Min Typ Max Unit 

fmax 
A QA 32 42 MHz 

Maximum count frequency 
B Qa 16 MHz 

tPLH 10 16 ns 
A QA 

tPHL 12 18 ns 

tPLH 32 48 ns 
A Qn 

tPHL 34 50 ns 

tpLH 
CL=l5pF 

10 16 ns 
B Qa 

tPHL 14 21 ns 

Propagation delay time tpLH 
RL=2k0 

21 32 ns 
B Qc 

tPHL 23 35 ns 

tPLH 21 32 ns 
B Qn 

tPHL 23 35 ns 

tPHL Set-to-0 QA-QD 26 40 ns 

tPLH QA, Qn 20 30 ns 
Set-to-9 

tPHL Qa, Qc 26 40 ns 

-1-:t-:t_ 
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LS TTL DN?4LS Series 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 
Zout=SOO 

01-~.__...1 Same load circuit as above 

Same load circuit as above 

Same load circuit as above 

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

3.Waveforms 

Waveforms- I 

Outputs 

Notes 
1. Input waveform: tr~ lSns, tr~ Sns, PRR = lMHz, 

duty cycle = 50%. 

DN74LS90 

2. Table of measurement conditions 

Para- Input Inputs Outputs 

meter Output A B Ro Rg QA QB Qc Qo 

A-Q IN to QA GND GND Out Out Out Out 
fmax 

a··-Q 4.SV IN GND GND Out Out Out 

A-QA IN to QA GND GND Out 

A-Qo IN to QA GND GND Out 

B .. -Qe 4.SV IN GND GND Out 
tPLH 

B .. -Qc 4.SV IN GND GND Out 
tPHL 

B .. -QD 4.SV IN GND GND Out 

Ro'''-Q IN* to QA IN GND Out Out Out Out 
Rg' .. -Q IN* to QA GND IN Out Out Out Out 

* Applied for initialization. 
** For characteristic measurement from B input, QA 

and Bare disconnected and pulse is applied to B 
input. 

*** Measured for each terminal; 4.SV applied to 
terminals to which input pulse is not applied. 

2. When measuring fmax, tr and tr~ 2.Sns. 
3. tn is the bit time when all outputs are LOW. 

Waveforms-2 Waveforms-3 

Outputs 

Notes tr;;;;15ns, tt;;;;5ns Notes tr;;;;15ns, tf ;;;;5ns 
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• Truth tables 
1. Reset/count truth table 

Reset inputs Outputs 

Ro(l) Ro(2) R9(1) Rg(2) Qo Qc Qe QA 

H H L x L L L L 

H H x L L L L L 

x x H H H L L H 

x L x L Count 

L x L x Count 

L x x L Count 

x L L x Count 

Notes 

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

2. BCD count sequence** 

Count 
Outputs 

Qo Qc Qe 
0 L L L 

1 L L L 

2 L L H 

3 L L H 

4 L H L 

5 L H L 

6 L H H 

7 L H H 

8 H L L 

9 H L L 

During BCD count, output QA is 

connected to input B. 

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

• Logic diagram 

Rg ( 1) ,...,._____..---...... 
R9 (2) ~-----------

J 
Input A\J-------+------~ 

QA 
L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

DN74LS90 

3. Bi-quinary count sequence** 

Count 
Outputs 

QA Qo Qc 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 H L L L 

6 H L L H 

7 H L H L 

8 H L H H 

9 H H L L 

During bi-quinary count, output Q0 is 

connected to input A. 

Outputs 

J Qt------+--< J Qc 
.._----<>CP 

Ro (1) 
Ro (2) 

-1':ll;-
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DN74LS92 
Divide-by-Twelve Counters 

• Description 

DN74LS92 is an asynchronous duodecimal counter with 
direct-coupled reset input. 

• Features 
• Direct-coupled reset input 
• Capability for independent use as binary and hex counters 
• High-speed counting (fmax = 42MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

tw 

1.3V 

3V 

Ro ----------- ov 
tsu 

3V 

l.3V 

A or B Input -------' ov 
tw 

• Absolute maximum ratings 

Parameter Sym. Rating Unit 

Input voltage J R -o.51 1.0 
V1 v 

A,B -o.51 5.5 
* Refer to the family ratings for other parameters. 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

loH 
Output current 

IOI. 

Operating temperature range To pr -20 

A input 
fcount 

0 
Count frequency 

B input 0 

A input 15 

Pulse width B input t11 30 

Reset input 15 

Set·up time tsu 25 

-136-

DN74LS92 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 

32 MHz 

16 MHz 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* 

Input voltage 
Vrn 2.0 

V1L 

VoH 
Vcc=4. 75V, VIH=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage** Vou Vcc=4. 75V IoL=4mA 0.25 
V1H=2V 

VoL2 V1L=0.8V IoL=8mA 0.35 

Any Reset 

A input IIH 
Vcc=5.25V 

B input 
V1=2.7V 

Any Reset 

Input current A input I1L 
Vcc=5.25V 

B input 
V1=0.4V 

Any Reset V1=7V 

A input I1 Vcc=5.25V 

B input 
V1=5.5V 

Output short circuit current*** Ios 
Vcc=5.25 -15 
Vo=OV 

Input clamp voltage V1K Vcc=4. 75V 
I1=-l8mA 

Supply current**** Ice Vcc=5.25V 9 

*When constant at Vee= SV, Ta= 25°C. 
**When testing QA outpat, it is set to specified IoL and rated upper limit of B input I1L is applied. 

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

DN74LS92 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 
20 µA 

40 µA 

80 µA 

-0.4 mA 

-2.4 mA 

-3. 2 mA 

0. 1 mA 

0.2 mA 

0.4 mA 

-100 mA 

-1. 5 v 
15 mA 

**** Ice is measured with all outputs open; 4.SV is applied momentarily to both R0 inputs, following which they are 
grounded. 

• Switching characteristics(Vcc=SV, Ta=25°C) 

Parameter Sym Inputs Outputs Test conditions Min Typ Max Unit 

fmax 
A QA 32 42 MHz 

Maximum count frequency 
B QB 16 MHz 

tPLH 
A 

10 16 ns 
QA 

tPHL 12 18 ns 

tPLH 
A 

32 48 ns 
Qo 

tPHL 
CL=l5pF 

34 50 ns 

tPLH 
B 

10 16 ns 
QB RL=2k0 

Propagation delay time tPHL 14 21 ns 

tPLH 
B 

10 16 ns 
Qc 

tPHL 14 21 ns 

tPLH 
B 

21 32 ns 
Qo 

tPHL 23 35 ns 

tPHL Set-to-0 QA-QD 26 40 ns 
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* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 
Zo°ut=500 

500 

Vee 

-~--iSame load circuit as above 

,,. .... __ Q_c-1 Same load circuit as above 

Qo::=================: 

1. CL includes probe and tool floating capacitance. 

2. Table of measurement conditions 

Para- Input Inputs Outputs 

meter Output A B Ro QA Qe Qc Qo 

fmax 
A-Q IN to QA GND Out Out Out Out 

s•• ...... Q 4.SV IN GND Out Out Out 

A-+QA IN to QA GND Out 

A-+Qo IN to QA GND Out 

tPLH B .. -+Qs 4.SV IN GND Out 

tPHL B .. -+Qc 4.SV IN GND Out 

B .. -+Qo 4.SV IN GND Out 

Ro*** .... Q IN* to QA IN Out Out Out Out 

* Applied for initialization. 

2. Diodes are all MA161. ** For characteristic measurement from B input, QA 

and Bare disconnected and pulse.is applied to B 
input. 

3.Waveforms 

Waveforms-I 

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

A or B Input 

Outputs 

Qs 

Qe 

Qo 

Notes 
1. Input waveform: tr~ 15ns, tr~ Sns, PRR = lMHz, 

duty cycle = 50%. 
2. When measuring fmax• tr and tr~ 2.Sns. 
~· tn is the bit time when all outputs are LOW. 
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Waveforms-2 
• Truth tables 
1. Reset/count truth table 

Reset inputs Outputs 

Ro(l) Ro(2) Qo l Qc 1 Qe J QA 
H H L l L l L J L 

L x Count 

x L Count 

Count 
Outputs 

Notes tr;:';!;15ns, tf ;:';!;5ns Qo Qc Qe 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 

7 H L L H 
Notes 

8 H L H L 
1. Output QA 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 

• Logic diagram 

Q QA 
Input A CP 

K 

Q Qe 
Input B CP 

K 

Outputs 

Q Qc 
CP 

Q 
K 

J Q Qo 
CP 
K 

~ Ro (1) Input Ro .( 2) 
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DN74LS93 
4-bit Binary Counters 

• Description 

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

• Features 
• Direct-coupled reset input 
• Capability for independent use as binary and octal 

counters 
• High-speed counting (fmax = 42MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

tw 
3V 

1.3V 

Ro ------------------~ ov tsu 

l.3V 
A or B Input ---------.1 OV 

tw 

• Absolute maximum ratings 
Parameter Sym. Rating Unit 

Input voltage l R -o.sl 1.0 
V1 v 

A,B -o.s J s.s 
* Refer to the family ratings for other parameters. 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

foH 
Output current 

foL 
Operating temperature range To pr 

Count frequency 
A input 

fcount 
B input 

A input 

Pulse width B input tw 
Reset input 

Set-up time tsu 

Min 

4. 75 

-20 

0 

0 

15 

30 

15 

25 

-140-

DN74LS93 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 

32 MHz 

16 MHz 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* 

Input voltage 
Vrn 2.0 

V1L 

VoH 
Vcc=4.75V, V1H=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage** Vou Vcc=4. 75V loL=4mA 0.25 
V1H=2V 

VoL2 V1L=0.8V loL=SmA 0.35 

Any Reset 

A input IIH 
Vcc=5.25V 

B input 
V1=2.7V 

Any Reset 

Input current A input I1L 
Vcc=5.25V 

B input 
V1=0.4V 

Any Reset V1=7V 

A input 11 Vcc=5.25V 

B input 
V1=5.5V 

Output short circuit current*** los Vcc=5.25 -15 
Vo=OV 

Input clamp voltage V1K Vcc=4.75V 
11=-18mA 

Supply current**** Ice Vcc=5.25V 9 

*When constant at Yee= SY, Ta= 25°C. 
**When testing QA output, it is set to specified IoL and rated upper limit of B input I1L is applied. 

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

DN74LS93 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 
20 µA 

40 µA 

40 µA 

-0.4 mA 

-2.4 mA 

-1. 6 mA 

0. 1 mA 

0.2 mA 

0.2 mA 

-100 mA 

-1. 5 v 
15 mA 

**** Ice is measured with all outputs open; 4.SY is applied momentarily to both Ro inputs, following which they are 
grounded. 

• Switching characteristics (Vcc=SV, Ta=25°C) 

Parameter Sym Inputs Outputs Test conditions Min Typ Max Unit 

fmax 
A QA 32 42 MHz 

Maximum count frequency 
B Qs 16 MHz 

tPLH 10 16 ns 
A QA 

tPHL 12 18 ns 

tPLH 46 70 ns 
A Qo 

tPHL 
CL=l5pF 

46 70 ns 

tPLH 10 16 ns 

Propagation delay time 
B Qs RL=2k0 

tPHL 14 21 ns 

tPLH 21 32 ns 
B Qc 

tPHL 23 35 ns 

tPLH 34 51 ns 
B Qo 

tPHL 34 51 ns 

tPHL Set-to-0 QA-QD 26 40 ns 

I 
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* Switching parameter measurement information 

1. Measurement circuit 

4.5V 

Pulse 
generator 
Zout=500 

500 

1°L--...._...J Same load circuit as above 

Same load circuit as above 

1. CL includes probe and tool floating capacitance. 

2. Table of measurement conditions 

Para- Input Inputs Outputs 

meter Output A B Ro QA QB Qc Qo 

A-+Q IN to QA GND Out Out Out Out 
fmax B .. -+Q 4.5V IN GND Out Out Out 

A-+QA IN to QA GND Out 

A-+Qo IN to QA GND Out 

tPLH B**-+Qs 4.5V IN GND Out 

tPHL B**-+Qc 4.5V IN GND Out 

B**-+Qo 4.5V IN GND Out 

Ro ...... Q IN* to QA IN Out Out Out Out 

* Applied for initialization. 
2. Diodes are all MA161. ** For characteristic measurement from B input, QA 

and B are disconnected and pulse is applied to B 
input. 

3.Waveforms 

Waveforms- I 

tf 

***Measured for each terminal; 4.SV applied to 
terminals to which input pulse is not applied. 

tr 

3V 

A or B Input ov 

Outputs 

VoH 

VoL 

Qs 
VoH 

VoL 

tPHL (measured at tn+s) 

VoH 
Qc 1.3V 

VoL 
tPHL (measured at t0 +16 ) 

VoH 
Qo 1.3V 

VoL 

Notes 
1. Input waveform: tr~ 15ns, tr~ Sns, PRR = lMHz, 

duty cycle = 50%. 
2. When measuring fmax, tr and tr ~ 2.Sns. 
3. t 0 is the bit time when all outputs are LOW. 

-14?-
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Waveforms-2 

3V 
Ro 

ov 
Outputs 
QA-QD VoH 

VoL 

Notes tr~15ns, tf ;;;;sns 

Notes 

1. Output QA is connected to input B. 
2. H: HIGH voltage level. 
3. L: LOW voltage level. 
4. X: Either HIGH or LOW; doesn't matter. 

• Logic diagram 

Input Au-----------~ 

Input Bu--------+----~ 

{
Ro (1} 

Inputs Ro (2) 

1 Jl'l -

DN74LS93 

• Truth tables 
1. Reset/count truth table 

Reset inputs Outputs 

Ro(l) Ro(2) Qn l Qc J QB 1 QA 
H H L l L l L ] L 

L x Count 

x L Count 

2. Count sequence (See note 1.) 

Count 
Outputs 

Qn Qc QB 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 I 
14 H H H L 

15 H H H H 

t----+-----.n Qe 

Outputs 

t----+---nQc 

t------nQo 
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DN74LS95B 
4- bit Parallel-Acces Shift Registers 

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

• 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 

Serial 
Input 

Made 
Control 
Input 

Clock 1 
Input 

Clock 2 
Input 

Vm 

V1L 

Vm 

V1L 

Vm 

V1L 

Vm 

V1L 

QA I \_j LVoH 

Output VoL 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current IoH 

IoL 
Operating temperature range Topr -20 

Clock frequency fclock 0 

Clock pulse width tw (CP) 25 

Set-up time tsu 20 

Hold time th 10 

Enable time 1 tenable 1 20 

Enable time 2 tenable 2 20 

Inhibit time 1 tinhibit 1 20 

Inhibit time 2 tinhibit 2 20 
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DN74LS95B 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Serial 
Input 

Inputs 

Mode 
Control 

Typ 

5.00 

25 

Max 

5.25 

-400 

8 

75 

25 

Outputs 

Clock 1 
R-Shift 

Clock 2 
L-Shift 
(Load) 

Unit 

v 
µA 

mA 

"C 
MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* Max 

Input voltage 
V1H 2.0 

V1L 0.8 

VoH Vcc=4.75V, V1H=2V 2. 7 3.4 
V1L=0.8V, IoH=-400µA 

Output voltage VoLl Vcc=4.75V 1 IoL=4mA 0.25 0.4 
VIH=2V 

VoL2 V1L=0.8V r IoL=8mA 0.35 0.5 

IIH Vcc=5.25V 20 
V1=2.7V 

Input current I1L Vcc=5.25V -0.4 
V1=0.4V 

I1 Vcc=5.25V 0.1 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 -100 

Input clamp voltage V1K Vcc=4.75V -1. 5 
I1=-l8mA 

Supply current*** Ice Icc=5.25V 13 21 

*When constant at Vee = 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 and serial inputs open, A, B, C, and D inputs grounded, and 4.SV applied to mode 
control; also, 3V applied momentarily to both clock inputs, following which they are grounded. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C) 

Parameter Sym Test conditions Min Typ Max 

Maximum clock frequency f max 25 36 

tPLH 
CL=l5pF 

18 27 
Propagation delay time RL=2k0 

tPHL 21 32 

3t<E Switching parameter measurement information 

1. Measurement circuit 
4.5V 

Vee 

"' = 
-~ 
:6 
= 0 
() 

..... = Q) 

~ 
iil 
"' Q) 

s 
""" 0 
Q) 

::c 
.s 
s 
.... 
~ 
Q) 

~ 

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

2. Table of measurement conditions 

Para- Input 
Inputs Outputs 

meter Output CP-1 CP-2 Mode Serial A B c D QA Qs Qc 
Control Input 

CP-1-Q IN 4.5V ov IN 4.5V 4.5V 4.5V 4.5V Out Out Out 
fmax 

CP-2-Q 4.5V IN 4.5V 4.5V IN IN IN IN Out Out Out 

tPLH CP-1-Q IN 4.5V ov IN 4.5V 4.SV 4.5V 4.5V Out Out Out 

tPHL CP-2-Q 4.5V IN 4.SV 4.5V IN IN IN IN Out Out Out 

-145-

Unit 

v 
v 

v 

v 
v 

µA 

mA 

mA 

mA 

v 

mA 

Unit 

MHz 

ns 

ns 

Qo 

Out 

Out 

Out 

Out 

I 
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3.Waveforms 

Data 
Input 

Clock I or2 
Input 

Outputs 
Q,, Qo, Qc or Qn-------' 

Notes 

DN74LS95B 

Input waveform; tr. tf ~lOns, Data PRR=500kHz, Clock PRR=lMHz 

• Truth tables 
Inputs Outputs 

Mode Clocks Parallel 
Qc Serial QA Qe Qo Control 2 (L) 1 (R) A B c D 

H H x x x x x x QAO Qeo Qco Qoo 

H ! x x a b c d a b c d 

H ! x x Qe+ Qc+ Qn+ d QBn Qc. Qo. d 

L L H x x x x x QAO Qeo Qco Qoo 

L x ! H x x x x H QAn Qen Qc. 

L x ! L x x x x L QAn Qe. Qc. 

t L L x x x x x QAO Qeo Qco Qoo 

! L L x x x x x QAO Qeo Qco Qoo 

! L H x x x x x QAO Qeo Qco Qoo 

t H L x x x x x QAo Qeo Qco Qno 

t H H x x x x x QAO Qeo Qco Qno 

Note 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. ,J,: Change from HIGH to LOW. 
6. a,..,,,,, b: Constant condition input level of inputs A through D. 
7. 0Ao,..,,,,, Qoc,: Levels of QA, Os, Qc, and Qo prior to determination of input requirements shown in table. 
8. 0An ,..,,,,, Oon: Levels of QA, Os, Qc, and Qo prior to nearest clock t Ct) change. 
9. Os+, Oc+, Qo+: For a left shift, there is external linking of A to Bs, B to Oc, C to Q0 , and serial date is 

applied to D. 

•Logic diagram Data Inputs 

A B c 

Mode Control -~~m>----..t----tt----tt-----, 
S erial Input ---+-4==i:rtr-r.ir:tt--ii:l::-:l:Jt--riiii:l 

Outputs 

-146-
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DN74LS107 
Dual J-K Flip-Flops (with Reset) 

• Description 
DN74LS107 contains two negative-edge triggered J-K flip­
flop circuits, each with independent clock-CP, J, K, and 
direct-coupled reset input terminals. 

• Features 
• Negative-edge trigger 
• Independent input and output terminals for each flip-flop 
• Direct-coupled reset inputs 
• Q and Q outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

DN74LS107 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

3V Pin configuration (top view) 

J,K 

l.3V 
----ov 

th 
3V 

HIGH data LOW data 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current 
IoH 

IoL 

Operating temperature range To pr -20 

Clock frequency fclock 0 
Clock High 20 

Pulse width 
Reset Low 

tw 
25 

HIGH data 20 
Set-up time 

LOW data 
tsu 20 

Hold time th 0 

Notes 1. t: Indicates fall edge of standard clock pulse. 
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Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 
25 75 "C 

30 MHz 

ns 

ns 

! ns 

! ns 

! ns 

I 
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• DC characteristics (Ta= -20-+75"C) 

Parameter Sym Test conditions Min Typ* 

V1H 2.0 
Input voltage 

V1L 

VoH Vcc=4.75V, V1H=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage VoLl Vcc=4.75V IoL=4mA 0.25 
V1H=2V 

You V1L=0.8V IoL=8mA 0.35 

J-K 

Reset IIH 
Vcc=5.25V 

Clock 
V1=2.7V 

J-K 

Input current Reset I1L 
Vcc=5.25V 

Clock 
V1=0.4V 

J-K 

Reset 11 
Vcc=5.25V 
V1=7V 

Clock 

Output short circuit current** los Vcc=5.25 -15 Vo=OV 

Input clamp voltage V1K Vcc=4.75V 
l1=-l8mA 

Supply current*** Ice Vcc=5.25V 4.0 

*When constant at V cc = 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, Q and Q outputs alternately HIGH, and clock inputs grounded. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 "C ) 

Parameter Sym Inputs 

Maximum clock frequency fmax 

tPLH Reset Propagation delay time 
Clock tPHL 

3t<E Switching parameter measurement information 

(1) fmax, tPLH, tPHdClock-Q,Q) 

1. Measurement circuit 

Outputs 

Q, Q 

Test conditions Min Typ 

30 45 
CL=l5pF 

11 
RL=2k0 

15 

2. Waveforms 

Input Clock 

Q 

Outputs 

Notes 

DN74LS107 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 
20 µA 

60 µA 

80 µA 

-0.4 mA 

-0.8 mA 

-0.8 mA 

0. 1 mA 

0.3 mA 

0.4 mA 

-100 mA 

-1.5 v 
8.0 mA 

Max Unit 

MHz 

20 ns 

30 ns 

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

1. Clock input waveform: tr~ lSns, tr~ 6ns, 
PRR= lMHz, 

3. Diodes are all MA161 or equivalent. 
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duty cycle = 50%. 
2. When measuring fmax• tr and tr~ 2.Sns. 
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(2) tpHL(Reset - Q}, tPLH (Set - Q) 

1. Measurement circuit 

Pulse 
generator 

Pulse 
generator 

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

• Truth tables 
Inputs Outputs 

Reset Clock J K Q Q 

L x x x L H 

H ! L L Qo Qo 

H ! H L H L 

H ! L H L H 

H ! H H Toggle 

H H x x Qo Qo 

• Logic diagram ( 1/2) 

Output Q 

DN74LS107 

2. Waveforms 

3V 

!Rmt ov 
Inputs 

3V 
Clock 

ov 
VoH 

Outputs j: VoL 
VoH 

VoL 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = I MHz, 

duty cycle = 50%. 

Notes 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. -1-: Change from HIGH to LOW. 
4. X: Either HIGH or LOW; doesn't matter. 
5. Q0 : Q level prior to determination of input condition 

shown in table. 
6. Q0 : Q level prior to determination of input condition 

shown intable. 
7. Toggle: With + change, outputs·become compliment 

of previous condition. 

Q Output 

Clock Input 

-14!=1-
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DN74LS109 
Dual J- K Positive Edge- Triggered Flip-Flops (with Set and Reset) 

• Description 
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. 

• Features 

• Positive-edge trigger 
• Independent input and output terminals for each flip-flop 
• Direct-coupled set and reset inputs 
• J and K inputs 
• Q and Q outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• 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 t L L L H 

H H t H L Toggle 

H H t L H Qo Qo 

H H t H H H L 

H H L x x Qo Qo 

Notes 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. t: Change from LOW to HIGH. 
4. X: Either HIGH or LOW; doesn't matter. 
5. Qo: Q level prior to determination of input condition shown in table. 
6. Q0 : Qlevel prior to determination of input condition shown in table. 
7. Toggle: With t change, outputs become ~mpliment of previous condition. 
8. H*: When set and reset are LOW, Q and Qare HIGH; however, 

when set and reset simu].!aneously change to HIGH, 
requirements of Q and Q cannot be predicted. 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Iott 
Output current 

foL 
Operating temperature range Topr 

Clock frequency fclock 

Clock High 
Pulse width tw 

Set or Reset Low 

HIGH data 
Set-up time 

LOW data tsu 

Hold time th 

Notes 1. t: Indicates rise edge of standard clock pulse. 

Min 

4. 75 

-20 

0 

25 
25 

20 

20 

5 
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t 
t 
t 

P-2 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Inputs 

Inputs 

Input 

Outputs I Input 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 
30 MHz 

ns 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta= -20-+75"C) 

Parameter Sym Test conditions Min Typ* 

V1H 2.0 
Input voltage 

V1L 

VoH Vcc=4.75V, Vrn=2V 2. 7 3. 4 
V1L=0.8V, loH=-400µA 

Output voltage Vou Vcc=4.75V loL=4mA 0.25 
Vrn=2V 

VoL2 V1L=0.8V loL=8mA 0.35 

J-K 

Reset Vcc=5.25V 

Set 
lrn 

V1=2.7V 

Clock 

J-K 

Reset Vcc=5.25V 
Input current 

Set 
I1L 

V1=0.4V 

Clock 

J-K 

Reset Vcc=5.25V 

Set 
11 

V1=5.5V 

Clock 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4. 75V 
I1=-l8mA 

Supply current*** Ice Vcc=5.25V 4 

*When constant at V cc = 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, Q and Q outputs alternately HIGH, and clock inputs grounded. 

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

Parameter Sym Inputs 

Maximum clock frequency fmax 

tPLH Reset 
Propagation delay time Set 

tPHL Clock 

* Switching parameter measurement information 

(1) fmax, tPLH, tpHd Clock-+ Q, Q) 

1. Measurement circuit 

Pulse 
generator 

Zout=500 
-------cP 

500 

Outputs 

Q, Q 

Test conditions Min 

25 
CL=l5pF 

RL=2k0 

,..--------- ---, 
I 
I 
I 
I 
I 
I 

Q Same load circuit as above 

Typ 

33 

13 

25 

DN74LS109 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 

20 µA 

40 µA 

40 µA 

20 µA 

-0. 4 mA 

-0.8 mA 

-0.8 mA 

-0.4 mA 

0. 1 mA 

0.2 mA 

0.2 mA 

0. 1 mA 

-100 mA 

-1. 5 v 

8 mA 

Max Unit 

MHz 

25 ns 

40 ns 

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

,Input Clock 

Q 

Outputs 

Notes 
1. Clock input waveform: tr;::s;15ns, tf :506ns, PRR=lMHz, duty cycle 50% 
2. When measuring f max, tr and tr~ 2.Sns. 

(2) tPLH, tPHdReset, Set - Q,Q) 

1. Measurement circuit 

---.. Pulse 
generator 

Input 
Vee 

Same load circuit as above 

1. Measurement made for each flip flop. 

DN74LS109 

2. CL includes probe and tool floating capacitance. 
3. Diodes are all MA161 or equivalent. 

2. Waveforms 

"-----Vo" 

Notes 
1. Set and clock waveforms: tr~ 15ns, tr~ 6ns, PRR = I MHz. 
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DN74LS112 
Dual J-K Negative Edge-Triggered Flip-Flops (with Set and Reset) 

• Description 
DN74LSI 12 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. 

• Features 

• Negative-edge trigger 
• Independent input and output terminals for each flip-flop 
• Direct-coupled set and reset inputs 
• Q and Q outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

HIGH data LOW data 

• Recommended operating conditions 

Parameter Sym 
Supply voltage Vee 

Iott 
Output current 

foL 
Operating temperature range To pr 

Clock frequency fciock 

Pulse width 
Clock High 

tw 
Set or Reset Low 

HIGH data 
Set-up time 

LOW data 
tsu 

Hold time th 

Notes I. .J..: Indicates fall edge of standard clock pulse. 

Min 

4. 75 

-20 

0 

25 
25 

20 

20 

5 
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P-2 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 
30 MHz 

ns 

ns 

! ns 

! ns 

! ns 

I 
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• DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* 

VIH 2.0 
Input voltage 

V1L 

VoH Vcc=4.75V, VIH=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage You Vcc=4.75V IoL=4mA 0.25 
VIH=2V 

VoL2 Vu.=0.8V loL=8mA 0.35 

J-K 

Reset Vcc=5.25V 

Set 
IIH 

V1=2.7V 

Clock 

J-K 

Reset Vcc=5.25V 
Input current 

Set 
I1L 

V1=0.4V 

Clock 

J-K 

Reset Vcc=5.25V 

Set 
11 

V1=7V 

Clock 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4.75V, l1=-l8mA 

Supply current*** Ice Vcc=5.25V 4.0 

*When constant at V cc =SY, 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. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Inputs 

Maximum clock frequency fmax 

tPLH Reset 
Propagation delay time Set 

tPHL Clock 

* Switching parameter measurement information 

(1) fmax, tPLH, tPHdClock-Q,Q) 

1. Measurement circuit 
Out 

Vee putQ 

Outputs Test conditions 

CL=l5pF 
Q, Q RL=2k0 

Input Clock 

Q 

Outputs 

Min Typ 

30 45 

11 

15 

DN74LS112 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0. 5 v 
20 µA 

60 µA 

60 µA 

80 µA 

-0.4 mA 

-0.8 mA 

-0.8 mA 

-0.8 mA 

0. 1 mA 

0.3 mA 

0.3 mA 

0.4 mA 

-100 mA 

-1. 5 v 
8.0 mA 

Max Unit 

MHz 

20 ns 

30 ns 

l. Measurement made for each flip flop. 

2. CL includes probe and tool floating capacitance. 
1. Clock input waveform: tr~15ns, tf ~6ns, 

PRR=lMHz, duty cycle 50% 

3. Diodes are all MA161 or equivalent. 2. When measuring fmax, tr and tr~ 2.Sns. 
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[ 2 J tPLH, tPHdReset, Set--+ Q, Q) 

1. Measurement circuit 
Out 

Input4.5\' Vee put Q 

Pulse Same load circuit as above 

1. Measurement made for each flip flop. Notes 

DN74LS112 

2. Waveforms 
tr tr 

3V 

Input Clock 
OV 

VoH 
Q 

Outputs VoL 

Q VoH 

2. CL includes probe and tool floating capacitance. I. Reset, Set Input waveform: tr;;;;15ns, tf ;;;;6ns, PRR=lMHz 

3. Diodes are all MA161. 

• Truth tables 

Set Reset 

L H 

H L 

L L 

H H 

H H 

H H 

H H 

H H 

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

Inputs 

Clock 

x 
x 
x 
! 
! 
! 
! 
H 

3 .. J,: Change from HIGH to LOW. 
4. X: Either HIGH or LOW; doesn't matter. 

J K 

x x 
x x 
x x 
L L 

H L 

L H 

H H 

x x 

5. Oo: Q level prior to determination of input condition shown in table. 
6. Oo: Q level prior to determination of input condition shown in table. 
7. Toggle: With..\. change, outputs become compliment of previous condition. 

Outputs 

Q Q 

H L 

L H 

H* H* 

Qo Qo 

H L 

L H 

Toggle 

Qo I Qo 

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

• Logic diagram (1/2) 

Output Q Q Output 
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DN74LS113 
Dual J-K Negative Edge-Triggered Flip-Flops (with Set) 

• Description 
DN74LS113 contains two negative-edge triggered J-K flip­
flop circuits, each with independent clock-CP, J, K, and 
direct-coupled set input terminals. 

• Features 
• Negative-edge trigger 
• Independent input and output terminals for each flip-flop 
• Direct-coupled set 
• Q and Q outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram ( 1/2) 

Clock Input 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current 
loH 

loL 

Operating temperature range To pr 

Clock frequency fcJock 

Clock High 
Pulse width 

Set or Reset Low 
tw 

HIGH data 
Set-up time 

LOW data 
tsu 

Hold time th 

Notes 1. ..J,: Indicates fall edge of standard clock pulse. 

Min 

4. 75 

-20 

0 

20 

25 

20 

20 

0 
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P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 ·c 
30 MHz 

ns 

ns 

l ns 

l ns 

l ns 



LS TTL DN?4LS Series 
• DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* 

V1H 2.0 
Input voltage 

V1L 

VoH Vcc=4. 75V, Vrn=2V 2. 7 3.4 
V1L=0.8V, IoH=-400µA 

Output voltage Vou Vcc=4.75V IoL=4mA 0.25 
V1H=2V 

VoL2 V1L=0.8V IoL=8mA 0.35 

J-K 

Set IIH 
Vcc=5.25V 

Clock 
V1=2.7V 

J-K 

Input current Set I1L 
Vcc=5.25V 

J-K 
V1=0.4V 

J-K 

Set I1 
Vcc=5.25V 
V1=7V 

Clock 

Output short circuit current** Ios Vcc=5.25 -15 
Vo=OV 

Input clamp voltage V1K Vcc=4. 75V 
I1=-l8mA 

Supply current*** Ice Vcc=5.25V 4 

* When constant at V cc = 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, Q and Q outputs alternately HIGH, and clock inputs grounded. 

• Switching characteristics ( V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Inputs 

Maximum clock frequency fmax 

tPLH Set Propagation delay time Clock 
tPHL 

* Switching parameter measurement information 

(I) fmax; tPLH, tPHdClock-+Q,Q) 

1. Measurement circuit 

Outputs Test conditions 

CL=l5pF 
Q, Q RL=2k0 

2. Waveforms 

Notes 

Min Typ 

30 45 

11 

15 

DN74LS113 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 

20 µA 

60 µA 

80 µA 

-0.4 mA 

-0.8 mA 

-0.8 mA 

0. 1 mA 

0.3 mA 

0.4 mA 

-100 mA 

-1. 5 v 
8 mA 

Max Unit 

MHz 

20 ns 

30 ns 

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

1. Clock input waveform: tr~15ns, tf ~6ns, PRR=lMHz, 
duty cycle 50 % 

3. Diodes are all MA161 or equivalent. 2. When measuring fmax, tr and tr~ 2.Sns. 

I 
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(2) tpHL{Set-+Q), tPLH(Set-+Q) 

1. Measurement circuit 

Input 

Vee 

r--- -------, 
: R1. : 
I I 
I I 
I I 

: '.J;CL : 
L----------...J 

K Same load circuit as above 

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

• Truth tables 

Inputs 

Set Clock J 

L x x 
H l L 

H l H 

H l L 

H l H 

H H x 
Notes 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. X: Either HIGH or LOW; doesn't matter. 
4. {.: Change from HIGH to LOW. 

DN74LS113 

2. Waveforms 

Set 

Inputs 

Clock 

Q 

Outputs 

tr t, 

~~"""+---------~-ov 

..... ~...1--1--3y 

VoL 

VoH 

'--------------'-VoL 

Notes 1. Set, Clock Input waveform: tr~ 15ns, t 1 ~6ns, 
PRR=lMHz 

Outputs 

K Q Q 

x H L 

L Qo Qo 

L H L 

H L H 

H Toggle 

x Qo Qo 

5. Q0 : Q level prior to determination of input condition shown in table. 
6. Q0 : Q level prior to determination of input condition shown intable. 
7. Toggle: With t change, outputs become compliment of previous condition. 
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DN74LS114 
Dual J-K Negative Edge-Triggered Flip-Flops (with Set, Common Reset and Common Clock) 

• Description 
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. 

• Features 
• Negative-edge trigger 
• Common clock and direct-coupled reset inputs 
• Independent direct-coupled set input 
• Q and Q outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram ( 1/2) 

Clock To other F-F 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

foH 
Output current 

loL 

Operating temperature range To pr 

Clock frequency f cJock 

Pulse width 
Clock High 

tw 
Set or Reset Low 

HIGH data 
Set-up time 

LOW data 
tsu 

Hold time th 

Notes 
1. -!-: Indicates fall edge of standard clock pulse. 

Min 

4. 75 

-20 

0 

20 

25 

20 

20 

0 
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P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5. 25 v 
-400 µA 

8 mA 

25 75 °C 
30 MHz 

ns 

ns 

i ns 

i ns 

i ns 

I 
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• DC characteristics (Ta= -20-+75"C) 

Parameter Sym Test conditions Min Typ* 

VIH 2.0 
Input voltage 

V1L 

VoH Vcc=4.75V, VIH=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage Vou Vcc=4.75V loL=4mA 0.25 
V1H=2V 

VoL2 V1L=0.8V IoL=8mA 0.35 

J- K 

Reset Vcc=5.25V 

Set 
IIH 

V1=2.7V 

Clock 

J-K 

Reset Vcc=5.25V 
Input current 

Set 
I1L 

V1=0.4V 

Clock 

J-K 

Reset Vcc=5.25V 

Set 
11 

V1=7V 

Clock 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4. 75V, I1=-l8mA 

Supply current*** Ice Vcc=5.25V 4 

* When constant at V cc = SY, 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. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 "C ) 

Parameter Sym Inputs 

Maximum clock frequency fmax 

tPLH Reset 
Propagation delay time Set 

tPHL Clock 

* Switching parameter measurement information 

( 1) f max, iPLH, iPHL (Clock-+ Q, Q) 

1. Measurement circuit 
Vee 

Input 

Outputs 

Q, Q 

Test conditions 

CL=l5pF 

RL=2k0 

2. Waveforms 

Output Clock 

s.m. '°"" chcuit .. •bov• 
0
"'"'" \ : 

Min Typ 

30 45 

11 

15 

DN74LS114 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 
20 µA 

120 µA 

60 µA 

160 µA 

-0.4 mA 

-1. 6 mA 

-0.8 mA 

-1.6 mA 

0. 1 mA 

0.6 mA 

0.3 mA 

0.8 mA 

-100 mA 

-1. 5 v 
8 mA 

Max Unit 

MHz 

20 ns 

30 ns 

1. Measurement made for each flip flop. 

2. CL includes probe and tool floating capacitance. 

1. Clock input waveform: tr;;1;15ns, tf ;;1;6ns, PRR=lMHz, 
duty cycle 50 % 

3. Diodes are all MA161 or equivalent. 2. When measuring fmax. tr and tr~ 2.Sns. 
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(2) tPLH, tPHdReset, Set -+ Q, Q) 

1. Measurement circuit 2. Waveforms 

.J,,.,.,,,-~~~~~~~~~3V 

r=.."-="'1-~~~~~~~~~~-ov 

VoH 

Same load circuit as above --~~~~~~~-t-"1--~~-VoL 

VoL 
500 

l. Measurement made for each flip flop. Notes 
2. CL includes probe and tool floating capacitance. l. Reset, Set Input waveform: tr~ 15ns, tf ~6ns, 

3. Diodes are all MA161. PRR=lMHz 

• 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 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. X: Either HIGH or LOW; doesn't matter. 
4. t: Change from HIGH to LOW. 
5. Oo: Q level prior to determination of input condition shown in table. 
6. Q0 : Q level prior to determination of input condition shown intable. 
7. Toggle: With t change, outputs become compliment of previous condition. 
8. H*: When set and reset are LOW, Q and Qare HIGH; however, when set and reset simultaneously change to HIGH, 

requirements of Q and Q cannot be predicted. 

I 
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DN74LS123 
Dual Retriggerable Monostable Multi vibrators (with Reset) 

• Description 
DN74LS123 contains two retriggerable monostable multi­
vibrator circuits with direct-coupled reset input terminals. 

• Features 
• Retriggerable for long output pulse width generation 

capability 
• Direct-coupled reset input for output pulse interruption 

capability 
• Complementary A and B inputs 
• Q and Q outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram ( 1/2) 

Q 

Reset 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current 
IoH 

loL 
Operating temperature range Topr 

"H" 
A, B I---

Input pulse width "L" tw(in) 

Reset "L" 

External timing resistance Rext 

External capacitance Cext 

Wiring capacitance (RextfCext terminals) 

Min 

4. 75 

-20 

40 

40 

40 

5 
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P-2 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

1

1Q 4 

Outputs 

2Q 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 ·c 
ns 

ns 

ns 

260 kO 

Unlimited 

50 pF 
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• DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Vrn 2. 0 v 
Input voltage 

V1L 0.8 v 
VoH 

Vee=4.75V, Vrn=2V 2. 7 3.4 v 
V1L=0.8V, IoH=-400µA 

Output voltage You Vee=4.75V 

1 
IoL=4mA 0.25 0.4 v 

VoL2 
V1H=2V 

IoL=8mA 0.35 0. 5 v V1L=0.8V 

I1H 
Vcc=5.25V 20 µA 
V1=2.7V 

Input current I1L 
Vee=5.25V -0.4 mA 
V1=0.4V 

I1 Vee=5.25V 0. 1 mA 
V1'=7V 

Output short circuit current** Ios Vee'= 5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vec=5.25V, I1=-18mA -1. 5 v 
Supply current*** Ice Icc=5.25V 12 20 mA 

*When constant at Yee= SV, Ta= 25°C. 
** V08 of Q, VoL ofQ, and Ios of Qare measured with RextfCext grounded, 2V applied to Band 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 I second. 

**** Ice is measured with all outputs open and 4.SV applied to reset and B inputs; also, A input is grounded 
momentarily, following which 4.SV is applied to it. 

• Switching characteristics·(Vcc=5V, Ta=25°C) 

Parameter Sym Inputs 

tPLH 
A 

tPHL 

tPLH 
Propagation delay time B 

tPHL 

tPLH 
Reset 

tPHL 

Minimum output pulse width tw(out)min 

Output pulse width tw(out) 
A, B 

* Switching parameter measurement information 

1. Measurement circuit 

Outputs 

Q 
Q 

Q 

Q 
Q 

Q 

Q 

Reset 

Test conditions Min Typ Max 

23 33 

23 45 

Cext=OpF 32 44 
Rext=5KO 
CL=l5pF 

34 56 

RL=2k0 20 27 

28 45 

116 200 

Cext=lOOOpF, RL=2k0 5 
Rext=lOkO, CL =l 5pF 

4 4. 5 

Yee 

Same load circuit as above 

Notes 

Unit 

ns 

µs 

I. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 
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2. Waveforms (A, B, Reset - Q, Q) 

--------~3V 

I
A ~-1.1-----------~ov 

Inputs B--..:=;_+.;="------..1 1,:;;.:=-1-----3V 

Reset 

Notes 

·----OV 
1,...--+-------3V 

~....L.---+-------OV 

-----VoH 

r~'\::.:::,;.._-....j.-o'f--"'-""--'i"'----Vo1. 

..----+._l"'-__,, ___ yOH 

1. Input wavefonn: tr;;;;;I5ns, tf;;;;;6ns,(10%-90%) 

• Typical examples of responses to output pulses 

A Input =:: L :: 
Reset Input = H 

B Input 

Output Q 

A Input= "L" 

B Input 

Reset 
Input 

Output Q 

Retrigger pulse 
----- "H" 

~----.--" L" 

I 

-l ~ 
Portion amplified by retrigger pulse 

---"H" 

~---------"L" 

..--------"H" u ___ .. L" 

- - - - - "' - - -" H" 
I ,'----.!....: -----"L" 

--i r--
Portion attenuated by retrigger pulse 

DN74LS123 

• 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 t Sl... u 
H ! H JL u 
t L H S1.. u 

Notes 1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. t: Change from HIGH to LOW. 
4. t: Change from LOW to HIGH. 
5. X: Either HIGH or LOW; doesn't matter. 
6._fl_ : One HIGH level pulse. 
7. u : One LOW level pulsse. 
8. External timing capacitance is connected 

between Cext and RextfCext· 

• Typical function example 

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

* Timing component connection method 

(1) When Cext ~ lOOOpF (refer to the illustration 
below): 

it Output pulse width verses timing capacitance 
(Cex t ~ 1 OOOpF) 

100,000~~1!1~~,,~~~ll ~ ~ lllL ~xt 160k!l~ 
$ ..l ..l I.Ill T'Yr -..rm 

lll 111 111111 ::::;;r:ml 
z l0,000~~111~;11~1~11 .s ~ 7 c;;;i 
:'Sl i......1-H'fT ..l ......,.. t7' 
~ ITT ......... YI~ J;7' J,7 ~ 
~ 1.000 L_ .. 3- 1 .... r=u ..M"' , 

1 ~ 
; 
0... 100 ; 

0 

r- '::::;tll"''f!W"!ir+-'Woftifl'Rext = 80k!l 
~ t""' IC'k: 40k0 

20k!l f= 
-+-1-+H+tff-lOkO-+-

10'-..L-.L..L."""".u....-J......L-Ju.i.1.1..1.1.-5k_n'--l...u..1.1.111 10 100 1,000 
Timing capacitance Cext (pF) 

(2) When Cext ~ lOOOpF: 

tw(ext) = 0.45 · Rext · Cext 

+ 

r-=f"' 

Vee 

Rext 

To Cext To RextfCext 
terminal terminal 
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DN74LS125A 
Quad Bus Buffer Gates (with 3-state Output~) 

• Description 
DN74LS125A 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 (Pd= 55mW typical) 
• High speed (tpd = 8ns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• 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. 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current loH 

foL 
Operating temperature range To pr 

P-1 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Min Typ Max Unit 

4. 75 5.00 5. 25 v 
-2.6 mA 

24 mA 

-20 25 75 "C 

I 
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• DC characteristics (Ta= -2 0 -+ 7 5 °C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V1H 2.0 v 
Input voltage 

VrL 0.8 v 

VoH 
Vcc=4.75V, VIH=2V 2.4 3.4 v 
V1L=0.8V, loH=-2.6mA 

Output voltage You Vcc=4.75V l loL=12mA 0.25 0.4 v 
VoL2 

Vrn=2V l loL=24mA 0.35 v VrL=0.8V 0.5 

IIH Vcc=5.25V 20 µA 
V1=2.7V 

Input current I1L 
Vcc=5.25V -0.4 mA 
V1=0.4V 

11 
Vcc=5.25V 0. 1 mA 
V1=7V 

loz1 Vcc=5.25V 

f 
Vo=0.4V -20 µA 

Output OFF current 
loz2 

Vrn=2V 
Vo=2.4V 20 µA VrL=0.8V 

Output short circuit current** los 
Vcc=5.25V -15 -130 mA 
Vo=OV 

Input clamp voltage V1K 
Vcc=4. 75V -1. 5 v 
Ir=-18mA 

Supply current*** Ice Vcc=5.25V 11 20 mA 

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

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Test conditions 

tPLH 
Propagation delay time 

tPHL CL=45pF 

tpzH RL=6670 
Output enable time 

tpzL 

tPHZ CL=5pF 
Output disable time 

tPLZ RL=6670 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=500 

4.5V 

Notes 

Vee 

A 

c 

Min 

1. CL includes probe and tool floating capacitance. 
2. Diodes are all MA 161. 
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Typ Max Unit 

9 15 ns 

7 18 ns 

12 20 ns 

15 25 ns 

20 ns 

20 ns 



LS TTL DN?4LS Series 

2. Waveforms 

Waveforms-I 

Input 

In-phase output S, closed 

s2 closed 

S1 closed 

s2 closed 

Reverse-phase output 

Notes 

tPHL 

1. Reset, Set Input waveform: tr ~ 15 ns, tr ~ 6 ns, PRR = lMHz 

Waveforms-2 

J 3V 

Output control 10% IOYo ov 
tZL 

Output waveform-I S, closed 
=4.5V 

s2 closed 
VoL 

tZH 
Output waveform-2 Yott 

S, closed 
= ov 

s2 closed 

Notes 
l. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 
2. Except when the output is disabled by the output 

control, output waveform-I 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 tPLH and tPHL, S1 and S2 are 
ON. 
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tLz 

tttz 

DN74LS125A 

VoH 

! 
3V 

ov 
S, closed 

s2 closed 
=1.SV 

VoL 

VoH 

0.5V 
=1.SV 

S1 closed 

s2 closed 
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DN74LS132 
Quad 2- input Positive NAND Schmitt-Triggers 

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

• Features 
• Ideal for waveiorm shaping 
• Wide hysteresis width (0.8V typical) and high noise 

margin 
• Low power consumption (Pd = 3 Sm W typical) 
• High speed (tpd = 1 Sns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

foH 
Output current 

loL 

Operating temperature range To pr 

Min 

4. 75 

-20 

-168-

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 ·c 
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• DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

VT+ Vcc=5V 1. 4 1. 6 1. 9 v 
Input threshold voltage 

VT- Vcc=5V 0.5 0.8 1. 0 v 

Hysteresis width vT+-vT- Vcc=5V 0.4 0.8 v 

VoH 
Vcc=4. 75V, V1=0.5V 2.7 3.4 v IoH=-400µA 

Output voltage Vou Vcc=4.75V l loL=4mA 0.25 0.4 v 

VoL2 V1=1.9V l loL=8mA 0.35 0.5 v 

h+ Vcc=5V -0.14 mA 
V1=VT+ 

Input threshold current 
Vcc=5V IT-
V1=VT-

-0.18 mA 

Im Vcc=5.25V 20 µA 
V1=2.7V 

Input current I1L 
Vcc=5.25V -0.4 mA 
V1=0.4 V 

11 
Vcc=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** los Vcc=5.25V -15 -100 mA Vo=OV 

Input clamp voltage V1K 
Vcc=4.75V -1. 5 v 
l1=-l8mA 

lccH Vcc=5.25V, 5.9 11 mA 
Supply current 

lccL Vcc=5.25V, 8.2 14 mA 

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

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C) 

Parameter Sym Test conditions Min Typ Max Unit 

tPLH CL=l5pF 
Propagation delay time 

tPHL RL= 2k0 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 
Zout=50.0 

Notes 

4.5V Vee Output 

l. CL includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 

15 22 ns 

15 22 ns 

2. Waveforms 

tPE--LH VoH 
l.3V· 

.._~~~~.-..~~~-VOL 

Output 

Notes 

I: Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 
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DN74LS136 
Quad 2- input Exclusive OR Gates (with Open Collector Outputs) 

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

• Features 
• "Wired" AND capability 
• Low power consumption (Pct= 30.SmW typical) 
• High speed (tpd = 18ns typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• 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. 

• Recommended operating conditions 
Parameter Sym 

Supply voltage Vee 

HIGH level output voltage VoH 

LOW level output voltage loL 

Operating temperature range Topr 

Min 

4. 75 

-20 
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P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5. 00 5.25 v 
5. 5 v 

8 mA 

25 75 oc 



LS TTL DN74LS Series DN74LS136 

• DC characteristics (Ta= -2 0 ~ + 7 5 °C) 

Parameter Sym Test conditions Min Typ* Max Unit 

VIH 2.0 v 
Input voltage 

V1L 0.8 v 
Output current IoH V CC = 4. 7 5 V, V IH = 2 V 100 µA 

V1L=0.8V, VoH=5.5V 

Vou Vcc=4.75V 1 IoL=4mA 0.25 0.4 v 
Output voltage 

VoL2 
V1H=2V l IoL=8mA 0.35 0.5 v V1L=0.8V 

I1H Vcc=5.25V 40 µA 
V1=2.7V 

Input current I1L Vcc=5.25V -0.8 mA 
V1=0.4V 

I1 Vcc=5.25V 0.2 mA 
V1=7V 

Input clamp voltage V1K 
Vcc=4.75V -1. 5 v 
I1=-l8mA 

Supply current** Ice Vcc=5.25V 6.1 10 mA 

*When constant at Yee= SY, Ta= 25°C. 
** Ice is measured with all outputs open and 4.SY applied to one side of each gate while the other side is grounded. 

• Switching characteristics (Vee =5V, Ta= 25°C) 

Parameter Sym Inputs Test conditions Min Typ Max Unit 

tPLH Other input 18 30 
Aor B ns 

tPHL =LOW CL=l5pF 18 30 
Propagation delay time 

tpLH Other input RL=2K.O 18 30 
AorB 

=HIGH 
ns 

tPHL 18 30 

3* Switching parameter measurement information 

1. Measurement circuit 2. Waveforms 

Vee 

Input 

Input 
Pulse 
generator D.U.T. i--------vOutput Output----

tPL},;-~0% OV 

VoH 

1.3V Zout=SOO 

r 
Notes 
1. CL includes probe and tool floating capacitance. 
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"------~-----VoL 

Notes 
1. Input waveform: tr~l5ns, tf ;;;6ns, PRR=lMHz 

duty cycle 50% 
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DN74LS138 
3-line to 8-line Decoders/ Demultiplexers 

• Description 
DN74LS138 is a 3-bit decimal to octal decoder/demulti­
plexer with enable inputs. 

• 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) 

• Logic diagram 

Yo 

Y1 

Y2 
I G1 

G2B 
[ G2A 

Enable 
Y3 Data 

Inputs Y4 Outputs 

A Ys 

y6 Select B 
Inputs 

c Y1 

• Recommended operating conditions 

Parameter Sym Min 
Supply voltage Vee 4. 75 

Output current loH 

loL 
Operating temperature range To pr -20 
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DN74LS138 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Select 
Inputs 

Enable 
Inputs 

Data 
Output 

Typ 

5.00 

25 

Max 

5.25 

-400 

8 

75 

Data 
Outputs 

Unit 

v 
µA 

mA 
oc 
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• DC characteristics (Ta= -2 0 ~ + 7 5 °C ) 

Parameter Sym Test conditions Min Typ* 

VIH 2.0 
Input voltage 

Vu. 

VoH Vcc=4. 75V, VIH=2V 2. 7 3. 4 
V1L=0.8V, loH=-400µA 

Output voltage Vou Vcc=4.75V l loL =4mA 0.25 

Vou 
V1H=2V l IoL=8mA 0.35 V1L=0.8V 

IIH Vcc=5.25V 
V1=2.7V 

Input current I1L Vcc=5.25V 
V1=0.4V 

I1 Vcc=5.25V 
V1=7V 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4.75V 
I1=-18mA 

Supply current*** Ice Icc=5.25V 6. 3 

*When constant at Yee= 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 and in enable condition. 

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

Parameter Sym Inputs Outputs Delay level Test conditions Min Typ 

tPLH 13 
Binary 2 

tPHL 27 
Seleet y 

tPLH A, B, C 18 
3 

Propagation tPHL CL=l5pF 26 

delay time tPLH Enable RL=2k0 
12 

2 
tPHL G2A.G2B 21 

y 
tPLH Enable 17 

G1 
3 

tPHL 25 

* Switching parameter measurement information 

1. Measurement circuit 
Vee 

4.5V 

,,; A 
Input Q) B 

::0 c ~ 

-5 
E 

G1 .8 
..... G2A 
~ G2B 
Q) 

~ 

Notes 

1. CL includes probe and tool floating capacitance. 
2. Diodes are all MAI61 or equivalent. 

1 "'7".> 

DN74LS138 

Max Unit 

v 
0.8 v 

v 

0.4 v 
0.5 v 

20 µA 

-0.4 mA 

0. 1 mA 

-100 mA 

-1. 5 v 

10 mA 

Max Unit 

20 ns 

41 ns 

27 ns 

39 ns ! 
18 ns 

32 ns 

26 ns 

38 ns 
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2. Relationships of inputs/outputs to delay level 

Input 
Output 

Delay level (2-stages) Delay level (3-stages) 

A Yo Y2 Y4 y6 Y1 Y3 Ys Y1 

B Yo Y1 Y4 Ys Y2 Y3 y6 Y1 

c Yo Y1 Y2 Y3 y4 Ys y6 Y1 

G1 Yo-Y1 

G2A. G2B Yo-Y1 

• Truth tables 

Inputs 

Enable Select 

G1 G2 • c B A Yo 

x H x x x H 

L x x x x H 

H L L L L L 

H L L L H H 

H L L H L H 

H L L H H H 

H L H L L H 

H L H L H H 

H L H H L H 

H L H H H H 

Notes 

1. * Gz = Gz A + Gz B 

2. H: HIGH voltage level. 

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

DN74LS138 

3.Waveforms 

Input 

In-phase output 

Y1 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 
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Notes 
1. Input waveform: tr;§; 15ns, tr;§; 6ns, PRR = lMHz, 

duty cycle= 50%. 

Outputs 

Y2 Y3 y4 Ys y6 Y1 

H H H H H H 

H H H H H H 

H H H H H H 

H H H H H H 

L H H H H H 

H L H H H H 

H H L H H H 

H H H L H H 

H H H H L H 

H H H H H L 
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DN74LS139 
Dual 2-line to 4-line Decoders/ Demultiplexers 

• Description 
DN74LS139 contains two 2-bit binary to quaternary de­
coder/demultiplexer circuits, each with independent enable 
input terminals. 

• Features 
• Enable inputs 
• Both circuits completely independent 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Truth tables 

Inputs 
Outputs 

Enable Select 

G B A Yo Y1 Y2 Y3 

H x x H H H H 

L L L L H H H 

L L H H L H H 

L H L H H L H 

L 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. 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current 
loH 

loL 
Operating temperature range To pr 

Min 

4. 75 

-20 
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P-2 

16-pin plastic DIL package 

P-5 

16-pin Panaflat package (S0-16D) 

Pin configuration (top view) 

Typ Max Unit 

5. 00 5. 25 v 
-400 µA 

8 mA 

25 75 ·c 

I 



LS TTL DN?4LS Series 

• DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions Min Typ* 

V1H 2.0 
Input voltage 

V1L 

VoH Vcc=4.75V, VIH=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage Vou Vcc=4.75V 1 loL=4mA 0.25 

Vou 
VIH=2V l loL=8mA 0.35 V1L=0.8V 

IIH Vcc=5.25V 
V1=2.7V 

Input current I1L Vcc=5.25V 
V1=0.4V 

11 Vcc=5.25V 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4. 75V 
l1=-l8mA 

Supply current*** Ice Icc=5.25V 6.8 

*When constant at Vee= 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 and all inputs grounded. 

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

Parameter Sym Inputs Outputs 

tpLH 
Binary select tPHL 1 Yo-1 Y3 

tPLH 
IA, lB 

2Yo-2Y3 Propagation 2A, 2B 
delay time tPHL 

tPLH Enable 1 Yo-1 Y3 

tPHL lG, 2G 2Yo-2Y3 

* Switching parameter measurement information 

1. Measurement circuit 
Vee 

4.5V 

lG 
en 2G Pulse <D 

:0 
generator .s IA 
Zout=500 ..c: 

§ 1B 

B 2A 
..... 
~ 2B 

<!) 

p::: 

Delay level 

2 

3 

2 

Test conditions Min 

CL=l5pF 

RL=2k!l 

Same load circuit as above 

Same load circuit as above 

Same load circuit as above 

Same load circuit as above 

Same load circuit as above 

Notes 

Typ 

13 

22 

18 

25 

16 

21 

DN74LS139 

Max Unit 

v 
0.8 v 

v 
0.4 v 
0.5 v 
20 µA 

-0.4 mA 

0.1 mA 

-100 mA 

-1. 5 v 
11 mA 

Max Unit 

20 ns 

33 ns 

29 ns 

38 ns 

24 ns 

32 ns 

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

Input 

In-phase output VoL 

• Logic diagram 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 

Enable 2G 

Select { 2A 
Inputs 2B 

-177-

Data 

Outputs 

DN74LS139 

i 
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DN74LS145 
BCD to Decimal Decoders/ Drivers 

• Description 
DN74LS145 is a BCD to decimal decoder/ driver with open 
collector outputs. 

• Features 
• Large output current OoL ~ 80mA maximum) 
• High withstand voltage level (Vo~ lSV maximum) 
• All output become HIGH during invalid input 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output voltage Vo( off) 

Output current loL 

Operating temperature range To pr 

Min 

4. 75 

-20 
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DN74LS145 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
15 v 
80 mA 

25 75 "C 
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• DC characteristics (Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V1H 2.0 v 
Input voltage 

V1L 0.8 v 

Output current Io( off) Vcc=4. 75V, Vrn=2V 250 µA 
V1L=0.8V, Voiow=l5V 

Vcc=4. 75V IoL=l2mA 0.25 0.4 v 
Output voltage Vo(onl V1H=2V IoL=24mA 0.35 0.5 v 

V1L=0.8V IoL=80mA 2.3 3.0 v 

Im 
Vcc=5.25V 20 µA 
V1=2.7V 

Input current I1L 
Vce=5.25V -0.4 mA V1=0.4V 

I1 
Vce=5.25V 0.1 mA V1=7V 

Input clamp voltage V1K 
Vcc=4. 75V -1.5 v I1=-l8mA 

Supply current** Ice Vcc=5.25V 7 13 mA 

*When constant at Yee= SY, Ta= 25°C. 
** Measured with all outputs open and all inputs grounded. 

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

Parameter Sym Test conditions Min Typ Max Unit 

tpLH CL=45pF 50 
Propagation delay time 

RL=6650 
ns 

tPHL 50 

* Switching parameter measurement information 

1. Measurement circuit 2. Waveforms 

4.5V 
Vee Output 

"' A v 
:D Input .;:l 

.s B 

s c 
2 In-phase output 
..... 
~ D 
v Reverse-phase i::t:: 

output 

Notes Notes 
1. CL includes probe and tool floating capacitance. 1. Input waveform: tr;;;; 15ns, tr;;;; 6ns, PRR = lMHz, 

duty cycle = 50%. 

I 
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• Truth tables 

No. 
Inputs Outputs 

D c B A 0 1 2 3 4 5 6 7 8 9 

0 L L L L L H H H H H H H H H 

1 L L L H H L H H H H H H H H 

2 L L H L H H L H H H H H H H 

3 L L H H H H H L H H H H H H 

4 L H L L H H H H L H H H H H 

5 L H L H H H H H H L H H H H 

6 L H H L H H H H H H L H H H 

7 L H H H H H H H H H H L H H 

8 H L L L H H H H H H H H L H 

9 H L L H H H H H H H H H H L 

H L H L H H H H H H H H H H 

H L H H H H H H H H H H H H 

INVALID 
H H L L H H H H H H H H H H 

H H L H H H H H H H H H H H 

H H H L H H H H H H H H H H 

H H H H H H H H H H H H H H 

Notes 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

• Logic diagram 

OY 
A 

lY 

2Y 

B 3Y 

Inputs 4Y 
Outputs 

c 5Y 

6Y 

D 
7Y 

8Y 

gy 
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DN74LS151 
8-line to I-line Data Selectors/ Multiplexers 

• Description 

DN74LS151 is an 8-line to 1-line data selector/multiplexer. 

• Features 
• Enable input 
• Complementary outputs 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram 

Enable 
Do 

D1 
Dz 

Data D3 
Inputs D4 

Output 
---;=t~~Ef'') }:~~~[).C~=-ouJrut 

D5 

D6 
D1 

• Recommended operating conditions 

Parameter ~e i;- Min 

Supply voltage Vee 4. 75 

Output current 
loH 

IOI. 

Operating temperature range To pr -20 

P-2 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Typ Max 

5.00 5. 25 

-400 

8 

25 75 

Data 
Inputs 

Data 
Select 

Unit 

v 
µA 

mA 
"C 

I 
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• DC characteristics (Ta= -2 0 ~ + 7 5 °C) 

Parameter Sym Test conditions Min Typ* 

Input voltage 
VIH 2.0 

V1L 

VoH Vcc=4.75V, V1H=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage Vou Vcc=4.75V l loL=4mA 0.25 

VoL2 
VIH=2V I loL=8mA 0.35 V1L=0.8V 

IIH Vcc=5.25V 
V1=2.7V 

Input current I1L Vcc=5.25V 
V1=0.4V 

11 Vcc=5.25V 
V1=7V 

Output short circuit current** las Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4.75V 
l1=-l8mA 

Supply current*** Ice lcc=5 .. 25V 6 

*When constant at Yee = 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 and 4.SV applied to all inputs. 

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

Parameter Sym Inputs 

tPLH A,B,C 

tPHL (4 levels) 

tPLH A,B,C 

tPHL (3 levels) 

tPLH 
Enable 

tPHL 
Propagation delay time 

tPLH 
Enable 

tPHL 

tPLH 
D 

tPHL 

tPLH 
D 

tPHL 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 
Zout=500 

4.5V Vee 

Outputs 

y 

w 

y 

w 

y 

w 

Same load circuit as above 

Notes 

Test conditions Min Typ 

27 

18 

14 

20 

26 

CL=l5pF 20 

RL=2k0 15 

18 

20 

16 

13 

12 

2. Waveforms 

Input 

In-phase output ___ ....._.,, 

Reverse-phase 
output ----.... 

Notes 

DN74LS151 

Max Unit 

v 
0.8 v 

v 
0.4 v 
0.5 v 
20 µA 

-0.4 mA 

0. 1 mA 

-100 mA 

-1. 5 v 
10' ITIA 

Max Unit 

43 ns 

30 ns 

23 ns 

32 ns 

42 ns 

32 ns 

24 ns 

30 ns 

32 ns 

26 ns 

21 ns 

20 ns 

VoH 

VoL 

l. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161 or equivalent. 
l. Input waveform: tr~ ISns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 

-182-



LS TTL DN74LS Series DN74LS151 

• Truth tables 
Inputs Outputs 

Select Enable y w c B A s 
x x x H L H 

L L L L Do Do 
L L H L D1 D1 
L H L L D2 D2 
L H H L D3 D3 
H L L L D4 D4 
H L H L Ds Ds 
H H L L D6 D6 
H H H L D1 D1 

Notes 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. X: Either HIGH or LOW; doesn't matter. 
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DN74LS153 
Dual 4-line to 1-line Data Selectors/ Multiplexers 

• Description 
DN74LS153 contains two 4-line to I-line data selector/ 
multiplexer circuits. 

• Features 
• Independent enable input for each circuit 
• Common selection input for both circuits 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram 

Enable lG 
!Co 

lC1 lY 
Data 1 Output 

lC2 

lCJ 

1 

B 
Select 

A 

2Co 

2C1 
Data 2 2Y 

2C2 Output 

2CJ 
Enable 2G 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

lo.H Output current 
lot 

Operating temperature range To pr -20 
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P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Enable 

Select 

Data 
Inputs 

Data 
Inputs 

Output 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 
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• DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions Miil Typ* 

V1H 2.0 
Input voltage 

V1L 

VoH Vcc=4.75V, VIH=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage You Vcc=4. 75V l loL=4mA 0. 25 

VoL2 
V1H=2V 

l loL=8mA 0. 35 V1L=0.8V 

I1H Vcc=5.25V 
V1=2.7V 

Input current I1L Vcc=5.25V 
V1=0.4V 

11 Vcc=5.25V 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4.75V 
l1=-18mA 

Supply current*** Ice Icc=5.25V 6.2 

*When constant at Yee= SY, 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. 

• Switching characteristics (Vee= 5V, Ta= 25°C) 

Parameter Sym Inputs Outputs Test conditions 

tPLH 
Data y 

tPHL 

tPLH CL=l5pF 
Propagation delay time Select y 

RL=2k0 tPHL 

tPLH 
Enable y 

tPHL 

* Switching parameter measurement information 

1. Measurement circuit ( 1/2) 

4.5V 

..,; 
Q) 

:0 
.;:! 

-5 
5 y 

s 
.... 
~ 

Q) 

~ 

Notes 

l. CL includes probe and tool floating capacitance. 
2. Diodes are all MA 161. 
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Min Typ 

10 

17 

19 

25 

16 

21 

DN74LS153 

Max Unit 

v 
0.8 v 

v 
0.4 v 
0.5 v 
20 µA 

-0.4 mA 

0. 1 mA 

-100 mA 

-1. 5 v 
10 mA 

Max Unit 

15 ns 

26 ns 

29 ns 

38 ns 

24 ns 

32 ns 
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2. Table of measurement conditions 

Parameter 
Inputs Outputs 

B A Co C1 C2 C3 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 

tPLH 
4.5V 4.5V x x x IN GND OUT 

GND 4.5V 
tPHL GND IN x x GND OUT 

4.5V GND 

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 

Notes 
1. Input waveform: tr;;;ISns, tr ;;;6ns, PRR=IMHz, duty cycle 50% 

• Truth tables 
Inputs 

Outputs 
Select Data Enable y 

B A Co C1 C2 CJ 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 

• Description 
DN74LS155 contains two 2-bit binary to quarternary 
decoder/ demultiplexer circuits. 

• 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) 

•Logic diagram 

lYo 

1Y1 

1Y2 

lY3 
Outputs 

2Yo 

2Y1 

2Y2 

Enable 2G~---~ 2Y3 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

loH 
Output current 

IOI. 

Operating temperature range Topr -20 

-187-

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5. 25 v 
-400 µA 

8 mA 

25 75 °C 

I 
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• DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* Max 

VIH 2.0 
Input voltage 

V1L 0.8 

VoH Vcc=4.75V, VIH=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage Vou Vcc=4.75V l loL=4mA 0.25 0.4 

VoL2 
V1H=2V 

l IoL=8mA 0.35 0.5 V1L=0.8V 

IIH Vcc=5.25V 20 
V1=2.7V 

Input current I1L Vcc=5.25V -0.4 
V1=0.4V 

11 Vcc=5.25V 0. 1 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 -100 

Input clamp voltage V1K Vcc=4.75V -1. 5 
l1=-l8mA 

Supply current*** Ice Icc=5.25V 6. 1 10 

*When constant at V cc =SY, 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.SY applied to A, B, and IC inputs, and 2C, IG, and 2G inputs grounded. 

• Switching characteristics.(V cc =·5 V, Ta= 2 5 °C) 

Parameter Sym Inputs Outputs 

tPLH A,B,2C 

tPHL IG or 2G 

Propagation tPLH 
delay time 

A orB 
tPHL 

tPLH 
IC 

tPHL 

* Switching parameter measurement information 

I. Measurement circuit 

4.5V 

Pulse generator ___ _ 

Zout=500 

Notes 

y 

y 

y 

Delay level 

2 

3 

3 

Vee 

Test conditions Min 

CL=l5pF 

RL=2k0 

Same load circuit as above 

Same load circuit as above 

-I Same load circuit as above I 
Same load circuit as above 

Typ 

10 

19 

17 

19 

18 

18 

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

15 

30 

26 

30 

27 

27 

Unit 

v 
v 
v 
v 
v 

µA 

mA 

mA 

mA 

v 
mA 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
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2. Waveforms 

Input 

In-phase output 
VoL 

Notes 

1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 

• Truth tables 

02-line to 4-line Decoder/I-line to 4-line Demultiplexer 03-line to 8-line Decoder/I-line to 8-line Demultiplexer 

Inputs Outputs Inputs Outputs 

Select Enable Data 

B A lG IC 
1 Yo lY1 1 Y2 1 Ya Select Enable 0 1 2 3 4 5 6 7 Data 

x x H x H H H H 
c B A G 2Yo 2Y1 2Y2 2Ya 1 Yo lY1 1 Y2 1 Ya 

L L L H L H H H 
x x x H H H H H H H H H 

L H L H H 
L L 

L H H 
L L L H H H H H H H 

H L L H H H L H 
L L H L H L H H H H H H 

H H L H H H H L 
L H L L H H L H H H H H 

x x x L 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 

Inputs Outputs H H H L H H H H H H H L 

Select Enable Data Notes 

B A 2G 2C 
2Yo 2Y1 2Y2 2Ya 1. H: HIGH voltage level. 

x x H x H H H H 

L L L L L H H H 

2. L: LOW voltage level. 

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

4. C: Interconnected lC and 2C inputs. 
L H L L H L H H 5. G: Interconnected lG and 2Ginputs. 
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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DN74LS156 
Dual 2-line to 4-line Decoders/ Demultiplexers (with Open Colector Outputs) 

• Description 

DN74LS156 contains two 2-bit binary to quarternary 
decoder/demultiplexer circuits with open collector outputs. 

• Features 
• "Wired" AND capability 
• 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) 

• Logic diagram 

Enable lGo----­ rn, 
Data IC IY1 

Select B 
IY2 

IY1 
Outputs 

Select A 

Data 2Cn----­

Enable 2Gn--------..J 

• Recommended operating conditions 

Parameter 

Supply voltage 

HIGH level output voltage 

LOW level output voltage 

Operating temperature range 

2Yo 

2Y1 

2Y2 

2Y3 

Sym Min 

Vee 4. 75 

Vc>H 

Irn. 

To pr -20 

_1an_ 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
5.5 v 

8 mA 

25 75 °C 
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• DC characteristics (Ta= -20-+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Vm 2.0 v 
Input voltage 

V1L 0.8 v 
Vou Vcc=4. 75V l IoL=4mA 0. 25 0.4 v 

Output voltage 
VoL2 

Vm=2V l IoL=SmA 0.35 0.5 v V1L=0.8V 

Im Vcc=5.25V 20 µA 
V1=2.7V 

Input current I1L Vcc=5.25V -0.4 mA 
V1=0.4V 

I1 Vcc=5.25V 0. 1 mA 
V1=7V 

Output current IoH Vcc=4. 75V, VoH=5.5V 100 µA 
Vm=2V, V1L=0.8V 

Input clamp voltage V1K Vcc=4. 75V -1. 5 v 
l1=-l8mA 

Supply current** Ice Vcc=5.25V 6.1 10 mA 

*When constant at Ycc=5V, Ta=25°C. 
**Measured with all outputs open, 4.5 Vapplied to A, B, and IC inputs, and 2C, IG, and 2G inputs grounded. 

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

Parameter Sym Inputs Outputs 7'- l-'1)vl'\Jv Test conditions Min Typ Max Unit 

tPLH A,B,2C,1G or 2G y 

tPHL A,B,2C,1G or 2G y 

Propagation tPLH A or B y 

delay time tPHL A or B y 

tpLH lC y 

tPHL lC y 

* Switching parameter measurement information 

1. Measurement circuit 

4.5V 
.,,; 
Cl) 

::0 n 
-:5 
5 Output 

B 
.... 
~ 

Cl) 

~ 

Notes 
1. CL includes probe and tool floating capacitance. 

_101 

2 25 40 ns 

2 34 51 ns 

3 CL=l5pF 31 46 ns 

3 RL=2k0 34 51 ns 

3 32 48 ns 

3 32 48 ns 

2. Waveforms 

3V 

Input ov 

VoH 
In-phase output 

VoL 
Reverse-phase 
output VoH 

VoL 

Notes 

L Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 

I 
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• Truth tables 

1. 2-line to 4-line Decoder I 1-lin to 4-line Demultiplexer 

Inputs Outputs Inputs 

Select Enable Data Select 

B A lG lC 1 Yo 1 Y1 1 Y2 1 Ya B A 

x x H x H H H H x x 
L L L H L H H H L L 

L H L H H L H H L H 

H L L H H H L H H L 

H H L H H H H L H H 
x x x L H H H H x x 

2. 3-line to 8-line Decoder/ 1-line to 8-line Demultiplexer 

Inputs 

Select Enable or Data 
cu B A G*2 

x x x H 

L L L L 

L L H L 

L H L L 

L H H L 

H L L L 

H L H L 

H H L L 

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 IC and 2C inputs. 
*2 G: Interconnected IG and 2G inputs. 

(0) (1) (2) 

2Yo 2Y1 2Y2 

H H H 

L H H 

H L H 

H H L 

H H H 

H H H 

H H H 

H H H 

H H H 
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Enable Data 

2G 2C 

H x 
L L 

L L 

L L 

L L 

x H 

Outputs 

(3) (4) 

2Ya 1 Yo 

H H 

H H 

H H 

H H 

L H 

H L 

H H 

H H 

H H 

DN74LS156 

Outputs 

2Yo 2Y1 2Y2 2Ya 

H H H H 

L H H H 

H L H H 

H H L H 

H H H L 

H H H H 

(5) (6) (7) 

1 Y1 1 Y2 1 Ya 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

L H H 

H L H 

H H L 
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DN74LS157 
Quad 2- line to 1-line Data Selectors/ Multiplexers 

• Description 
DN74LS157 contains four 2-line to 1-line data selector/ 
multiplexer circuits. 

• Features 
• 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) 

• Truth tables 
Inputs Outputs 

Enable Select A B y 

H x x x L 

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. 
2. L: LOW voltage level. 

3. X: Either HIGH or LOW, doesn't matter. 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

foH 
Output current 

foL 
Operating temperature range Topr 

Min 

4. 75 

-20 

_1Q'2_ 

P-2 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5. 25 v 
-400 µA 

8 mA 

25 75 °C 

I 



LS TTL DN?4LS Series 

• DC characteristics (Ta= -2 0 - + 7 5 °C ) 

Parameter Sym Test conditions Min Typ* 

Input voltage V1H 2.0 

V1L 

Yott Vcc=4. 75V, loH=-400µA 2. 7 3.4 
Vrn=2V, V1L=0.8V 

Output voltage Vcc=4. 75V IoL=4mA 0.25 
VoL Vrn=2V 

V1L=0.8V loL=8mA 0.35 

S, G Vcc=5.25V 
A, B 

Irn 
V1=2.7V 

S, G Vcc=5.25V 
Input current 

A, B 
I1L 

V1=0.4V 

S, G Vcc=5.25V 
A, B 

11 
V1=7V 

Output short circuit current** los Vcc=5.25V -15 
Vo=OV 

Input clamp voltage V1K 
Vcc=4.75V 
l1=-l8mA 

Supply current*** Ice Vcc=5.25V 9. 7 

*When constant at Yee= SY, 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.SY applied to all inputs. 

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

Parameter Sym Inputs Outputs 

tPLH 
Data y 

tpH1; 

tPLH 
Propagation delay timt. Enable y 

tPHL 

tPLH 
Select y 

tPHL 

* Switching parameter measurement information 

1. Measurement circuit 

Vee 

4.5V 

Same load circuit as above 

Same load crrcuit as above 

Same load circuit as above 

Notes 

Test conditions 

CL= 15pF 

RL=2k0 

2. Waveforms 

Input 

In-phase 
output 

Reverse-phase 
output 

Notes 

Min Typ 

9 

9 

13 

14 

15 

18 

DN74LS157 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 
40 µA 

20 µA 

-0.8 mA 

-0.4 mA 

0.2 mA 

0. 1 mA 

-100 mA 

-1. 5 v 
16 mA 

Max Unit 

14 ns 

14 ns 

20 ns 

21 ns 

23 ns 

27 ns 

VoH 

VoL 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161 or equivalent. 
1. Input waveform: tr~ lSns, tf ~ 6ns, PRR = lMHz, 

duty cycle = 50%. 
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• Logic diagram 

lA 

lY 
1B 

2A 

2B 
2Y 

Data 
Inputs 

3A 
Outputs 

3B 
3Y 

4A 

4B 4Y 

Enable G 
Select s 

! 

_1aa:;_ 
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DN74LS158 
Quad 2-line to I-line Data Selectors/ Multiplexers 

• Description 
DN74LS158 contains four 2-line to 1-line data selecwr/ 
multiplexer circuits. 

• 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) 

• Truth tables 

Inputs Outputs 

Enable Select A B y 

H x x x H 

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

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current 
loH 

lot 
Operating temperature range To pr 

Min 

4. 75 

-20 

-1QR-

P-2 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (50-160) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 
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• DC characteristics (Ta= -20-+75"C) 
Parameter Sym Test conditions Min Typ* 

V1H 2.0 
Input voltage 

V1L 

VoH Vcc=4. 75V, IoH=-400µA 2. 7 3.4 
VIH=2V, V1L=0.8V 

Output voltage Vcc=4. 75V IoL=4mA 0.25 
VoL VIH=2V 

V1L=0.8V, IoL=8mA 0.35 

S, G Vcc=5.25V 
A, B 

IIH 
V1=2.7V 

S, G Vcc=5.25V 
Input current 

A, B 
I1L V1=0.4V 

S, G Vcc=5.25V 
A, B 

I, 
V1=7V 

Output short circuit current** Ios Vcc=5.25V -15 
Vo=OV 

Input clamp voltage V1K 
Vcc=4.75V 
l1=-l8mA 

Supply current*** Ice Vcc=5.25V 4.8 

*When constant at Vee = 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 and 4.SV applied to all inputs. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 "C ) 

Parameter Sym Inputs 

tPLH 
Data 

tPHL 

tPLH 
Propagation delay time Enable 

tPHL 

tPLH 
Select 

tPHL 

~ Switching parameter measurement information 

1. Measurement circuit 

4.SV 

...,,; 
Q) 

Input :c 
.s 

Pulse generato ..s::: 

Zout=500 
~ 

500 .8 
..... 
~ 
Q) 

~ s 

Outputs Test conditions Min 

Vee 

y 

y 
CL=l5pF 

RL=2k0 

y 

Output 

lY 

2Y Same load circuit as above 
qu~PUf 

3Yp-4-f Same load circuit as above I Ou put:::===============: 
4 Y Same load circuit as above 

Notes 

Typ 

7 

7 

11 

12 

13 

16 

DN74LS158 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 
40 µA 

20 µA 

-0.8 mA 

-0.4 mA 

0.2 mA 

0. 1 mA 

-100 mA 

-1. 5 v 
8 mA 

Max Unit 

12 ns 

15 ns 

17 ns 

24 ns 

20 ns 

24 ns 

1. CL includes probe and tool floating capacitance. 
2. Diodes are all MA 161. 

-1A7-
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2. Waveforms 

• Logic diagram 

Input 

In-phase output VoL 

IA 

1B 

2A 

2B 
Data 3A 
Inputs 

3B 
4A 

4B 

Enable G 
Select S 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 

lY 

2Y 

3Y 

4Y 
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DN74LS160A 
Synchronous Decade Counters 

• Description 
DN74LSI60A is a settable synchronous decade counter with 
direct-coupled reset input. 

• Features 
• Direct-coupled reset input and synchronous set input 
• Carry output and enable input for cascade connection 
• High-speed counting (fmax = 32MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current Iott 
foL 

Operating temperature range To pr 

Clock frequency f clock 
Clock pulse width tw (CPl 

Reset pulse width tw (Reset) 

Data A,B,C,D 

Set-up time Enable P,T tsu 

Load 

Hold time th 

Min 

4. 75 

-20 

0 

25 

20 

20 

20 

20 

0 

-1QQ_ 

DN74LS160A 

P-2 

16-pin plastic OIL package 

P-5 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 
25 MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta= -2 0 --+ 7 5 "C ) 
Parameter Sym Test conditions Min Typ* Max 

Input voltage 
V1H 2.0 

V1L 0.8 

VoH 
Vcc=4. 75V, VIH=2V 2.7 3.4 
V1L=0.8V, IoH=-400µA 

Output voltage Vou Vcc=4.75V IoL=4mA 0.25 0.4 
VIH=2V 

VoL2 V1L=0.8V loL=8mA 0.35 0.5 

Data, Enable, P 20 

Load, Clock, Enable, T IIH 
Vcc=5.25V 

40 

Reset 
V1=2.7V 

20 

= Data, Enable, P -0.4 e Vcc=5.25V 
~ Load, Clock, Enable, T I1L -0.8 
u V1=0.4V 
; Reset -0.4 
0.. 
.s Data, Enable, P 0. 1 

Load, Clock, Enable, T 11 
Vcc=5.25 V 

0.2 

Reset 
V1=7V 

0.1 

Output short circuit current** Ios Vcc=5.25V -15 -100 
Vo=OV 

Input clamp voltage V1K Vcc=4.75V -1. 5 
l1=-l8mA 

Supply current*** IccH Vcc=5.25V 18 31 

IccL Vcc=5.25V 19 32 

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

*** IceH 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. 
IeeL 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. 

•Switching characteristics (Vee= 5V, Ta=25°C) 

Parameter Sym Inputs Outputs rest conditions Min Typ Max 

Maximum clock frequency fmax Clock QA-Qll 25 32 

tPLH 
Clock 

Ripple 20 35 

tPHL Carry 18 35 

tPLH Clock 
QA-QD 

13 24 

tPHL (Load="H") C1.=15pF 18 27 

Propagation delay time tPLH Clock 
QA-QD 

R1.=2k0 13 24 

tPHL (Load="L") 18 27 

tPLH 
Enable T 

Ripple 9 16 

tPHL Carry 9 25 

tPHL Reset QA-QD 20 28 
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Unit 

v 
v 
v 

v 

v 
µA 

µA 

µA 

mA 

mA 

mA 
--
A 

mA 

mA 

mA 

v 
mA 

mA 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



LS TTL DN?4LS Series 

* Switching parameter measurement information 

1. Measurement circuit 
4.5V 

In 
put 

2. Table of measurement conditions 

Para· 
meter 

Input's/Outputs Enable 
Reset Load 

p T 

fmax 4.5V 4.5V 4.5V 4.5V 

CP-Ripple 
Carry 4.5V 4.5V 4.5V 4.5V 

CP-Q 4.5V 4.5V 4.5V 4.5V 
tPLH 

CP-Q 4.5V GND GND GND 
tPHL. 

Enable T-Ripple 
Carry 4.5V GND 4.5V IN 

Reset-Q IN GND GND GND 

DN74LS160A 

Same load circuit as above 

Inputs 

Clock 

IN 

IN 

IN 

IN 

IN•• 

IN** 

Notes 1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 

Outputs 

Data Ripple 
Q.\ QH Qc QIJ Carry A B c D 

GND GND GND GND OUT OUT OUT OUT OUT 

GND GND GND GND OUT 

GND GND GND GND OUT OUT OUT OUT 

IN• IN* IN* IN* OUT OUT OUT OUT 

4.5V GND GND 4.5V OUT 

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, QA, QB, Oc, and Q0 , 

exceeds HIGH, LOW, LOW, and HIGH, respectively. 

** Applied for initialization. 

3.Wavefonns 
Waveforms-I fmax, tPLH, tPHL (Clock - Q, Ripple Carry) 

Clock 

Qe 

Outputs 

Qc 

Qo 

Ripple 
Carry 

VoH 

VoL 

VoH 

_?n1_ 

Notes 
1. "lnpu"'I: waveform: tr~ lSns, tr~ Sns, PRR =I MHz, 

duty cycle = 50%. 
2. When measuring fmax, tr and tr~ 2.Sns. 
3. -t0 is the bit time when all outputs are LOW. 

I 
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Waveforms-2 tPLH, tPHL (Clock-+ Q) Waveforms-3 tPLH, tPHL (Enable T-+Ripple Carry) 

Clock 

Data Inputs 
A,B,C, or D 

Outputs 
QA, Qs, Qc or Qo 

Notes 

ov 
3V 

.,........__...., ____ ov 

Enable T 

Ripple 
Carry 

Notes 

1. Input waveform: tr ~ 15ns, tr~ 6ns. 1. Input waveform: tr;:a;;ISns, tr ;:a;;6ns, PRR=lMHz 

2. Clock input: PRR = lMHz, duty cycle= 50%. 
3. Data input: PRR = 500kHz, duty cycle= 50%. 

Waveforms-4 tPHL (Reset -+ Q) 

Reset 

l 
QA, Qo 

Outputs 

Qs, Qc 

• Timing chart 

Reset 
Load 

90% 
I.JV 
l0%--­

tw1Reseti<:20ns 

3V 

ov 
Vott 

VoL 
Vott 

VoL 

A ..J [=-:_-=.--:_ "':.::.::. = = == 

Notes 
1. Input waveform: tr;:;;; 15ns, tf ;;!;6ns 

• Logic diagram 

Clock --.......l"l~--~-----
Reset o--c:bo---l.i:...~~C};::::i~-"-40-~ 
Loade>--.c:tl-~ 

Data B -',..-+--........ (_ = = = = = = = = = = Enable { ~ 
Inputs C ..J [ _ = = = = = = = = = = 

,,,._ - - - - - - - - - -D ___ __. 
A 

Clock 

Enable P 
Enable T , I' ! , L__ 

QA=::~~ 
Qe =:i~ H ; Data Outputs --4 I 
Qc = ~ ~-tl ! Inputs 
Qo==;:j~ 

Ripple Carry i i j, ;l! n~-i __ 3,._; --"----Output I I I .,
1 
__________ _ 

Reset Reset Set Count I Inhibit 

B 

(Load) 

D 

-202-
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DN74LS161A 
Synchronous 4- bit Binary Counters 

• Description 
DN74LS161A is a settable synchronous 4-bit binary (hexa­
decimal) counter with direct-coupled reset input. 

• Features 
• Direct coupled reset input and synchronous set input 
• Carry output and enable input for cascade connection 
• High-speed counting (fmax = 32MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 
Reset 

Load 

A ~------------+-----....1--- - ----- - -
Data B ------.. r===~:--_-_-_-:_:_: 
Inputs C -----------------'-------------

D r------------------
Cloe~ 

Enable T ____ ... 
Out Puts 

Qc 

Qo--

Carry 
--+---+1""2.....,.,13,......,.14--'15 0 1 2 

Count Inhibit 
Reset Set 

(Load) 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

foH 
Output current 

foL 

Operating temperature range To pr -20 
Clock frequency f clock 0 

Clock pulse width tw (eP) 25 
Reset pulse width tw (Reset) 20 

Data A,B,C,D 20 

Set-up time Enable P, T tsu 20 

Load 20 

Hold time th 0 
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DN74LS161A 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

I 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 
25 MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta= -2 0 ~ + 7 5 °C ) 
Parameter Sym Test conditions Min Typ* Max 

Input voltage 
V1H 2.0 

Vu. 0.8 

VoH 
Vcc=4.75V, V1H=2V 2. 7 3.4 
V1L=0.8V, IoH=-400µA 

Output voltage Vou Vcc=4.75V loL=4mA 0.25 0.4 
V1H=2V 

VoL2 V11.=0.8V loL=8mA 0.35 0.5 

Data, Enable, P 20 

Load, Clock, Enable, T I1H 
Vcc=5.25V 

40 

Reset 
V1=2.7V 

20 
c:: 

Data, Enable, P -0.4 ~ 
;:3 Load, Clock, Enable, T 111. 

Vcc=5.25V 
-0.8 u 

; Reset 
V1=0.4V 

-0.4 0... 

.E Data, Enable, P 0. 1 

Load, Clock, Enable, T 11 
Vcc=5.25 V 

0.2 

Reset 
V1=7V 

0. 1 

Output short circuit current** los Vcc=5.25V -15 -100 
Vu=OV 

Input clamp voltage V1K Vcc=4. 75V -1.5 
l1=-l8mA 

IccH Vcc=5.25V 18 31 
Supply current*** 

lccL Vcc=5.25V 19 32 

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

*** IeeH 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. 
IeeL 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. 

• Switching characteristics ( V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Inputs Outputs Test conditions Min Typ Max 

Maximum clock frequency fmax Clock QA-QIJ 25 32 

tl'LH Ripple 20 35 
Clock 

Carry is tl'HL 35 

tpf.H Clock 13 24 

tl'HL (Load="H") 
QA-QD 

C1.=15pF 18 27 

Propagation delay time tPLH Clock R1.=2k0 13 24 

tPHL (Load="L") 
QA-QD 

18 27 

tPLH Ripple 9 16 
Enable T 

tl'HL Carry 9 25 

tPHL R~set QA-QD 20 28 

_'lnA __ _ 

Unit 

v 
v 
v 

v 

v 
µA 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

v 
mA 

mA 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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* Switching parameter measurement information 

1. Measurement circuit 
4.5V 

2. Table of measurement conditions 

Para-
meter Inputs/Outputs Enable 

Reset Load 
p T 

fmax 4.5V 4.5V 4.5V 4.5V 

cp_.Ripple 
Carry 4.5V 4.5V 4.5V 4.5V 

CP-+Q 4 .. 5V 4.5V 4.5V 4.5V 
tl'l.H 

CP-+Q 4.5V GND GND GND 
tl'HI. 

F bl T Ripple 
.na e -+Carry 4.5V GND 4·.sv IN 

Reset-+Q IN GND GND GND 

* Applied for initialization. 

• Timing chart 

Clock 

Load 

Data 
Input 
A-D 

Enable 

P or T 

Inputs 

Clock 
A 

IN GND 

IN GND 

IN GND 

IN IN* 

IN* 4.5V 

IN* 4.5V 
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DN7.4LS161A 

Same load circuit as above 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MAI 61. 

Outputs 

Data Ripple 
QA QB Qc Qu 

B c D Carry 

GND GND GND OUT OUT OUT OUT OUT 

GND GND GND OUT 

GND GND GND OUT OUT OUT OUT 

IN* IN* IN* OUT OUT OUT OUT 

GND GND 4.5V OUT I 
4.5V 4.5V 4.5V OUT OUT OUT OUT 

3V 
1.3V 

ov 

3V 

ov 

3V 

ov 
tsu th 

3V 
1.3V 1.3V 

ov 



LS TTL DN?4LS Series 

Waveforms-1 fmax, tPLH, tPHL (Clock - Q, Ripple Carry) 

3V 

Clock 

----..---- VoH 

Outputs 

Ripple 
Carry 

Notes 

VoL 

-----VoH 

~~•r--J+~~~~~VoL 

,-------+-~~~~~~~~~~ VoH 

l"--~1---------VoL 

1. Input waveform: tr~ 15ns, tr~ Sos, PRR = lMHz, 
duty cycle = 50%. 

2. When measuring fmax, tr and tr~ 2.Sns. 
3. tn is the bit time when all outputs are LOW. 

• Logic diagram 

DN7.4LS161A 

Waveforms-2 tPLH. tPHL.(Clock - Q) 

Clock 

Data Inputs 
A,B,C or D 

Outputs 
QA,Qs,Qc or Qo 

3V 

ov 
3V 

-~-~----OV 

!.3V 

------' 

t~PHL VoH 

Vot. 

Note 1. Clock input: f =I MHz, duty cycle=50% 
Data input: f =500kHz, duty cycle=50% 

Waveforms-3 bLH, tPHL (Enable T- Ripple Carry 

Enable T 

Ripp! 
Carry 
Output 

ov 
-ttp~VoH 

____fl.JV t 
VoL 

Notes 1. tr~ 15ns, tr =6ns, PRR = 1 MHz 

Waveforms-4 tPHL (Reset - Q) 

Clocko---1i>0-~~~~~'---~~~~ 

Reset O----<C1>1>-~-+---. 

Load 0-.-1>-.r.-... 

Enable { ~ 
A 

Data 
Inputs 

B 

c 

D 

Qs 

Outputs 

Qc 

Qo 
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DN74LS162A 
Synchronous Decade Counters 

• Description 
DN74LS162A is a settable synchronous decade counter with 
synchronous reset input. 

• Features 
• Synchronous reset and set inputs 
• Carry output and enable input for cascade connection 
• High-speed counting (fmax = 32MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

3V 
Clock ov 

3V 
Reset ov 

3V 
Load ov 
Data 3V 
Inputs 
A-D ov 
Enable 3V 
Por T ov 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

foH 
Output current 

foL 
Operating temperature range To pr -20 

Clock frequency f clock 0 
Clock pulse width tw (eP) 25 

Reset pulse width tw (Reset) 20 

Data A,B,C,D 20 
Set-up time Enable P, T tsu 20 

Load 20 

Hold time th 0 
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DN74LS162A 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-16D) 

Pin configuration (top view) 

! 
Data Outputs 
Inputs 

Typ Max Unit 

5.00 5. 25 v 
-400 µA 

8 mA 

25 75 "C 
25 MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta= -2 0-+ 7 5 "C ) 
Parameter Sym Test conditions Min Typ* Max 

Input voltage 
V1H 2.0 

V1L 0.8 

VoH Vcc=4.75V, V1H=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage Vou Vcc=4.75V loL=4mA 0.25 0.4 
Vrn=2V 

VoL2 V1L=0.8V loL=8mA 0.35 0.5 

Data, Enable, P 20 

Load, Clock, Enable, T Irn 
Vcc=5.25V 

40 
V1=2.7V 

= Reset 40 

~ Data, Enable, P -0.4 ;:; Vcc=5.25V u Loa~. Clock, Enable, T I1L -0.8 

= V1=0.4V 
0.. Reset -0.8 ..s 

Data, Enable, P 0. 1 

Load, Clock, Enable, T 11 
Vcc=5.25 V 

0.2 

Reset 
V1=7V 

0.2 

Output short circuit current** los 
Vcc=5.25V -15 -100 
Vo=OV 

Input clamp voltage V1K Vcc=4. 75V -1.5 
l1=-l8mA 

Supply current*** 
lccH Vcc=5.25V 18 31 

IccL Vcc=5.25V 19 32 

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

*** IceH 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. 
IcCL 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. 

•Switching characteristicslVcc=SV, Ta=25°C) 
-

Parameter Sym Inputs Outputs Test conditions Min Typ Max 

Maximum clock frequency fmax Clock QA-QD 25 32 

tPLH 
Clock 

Ripple 20 35 

tPHL Carry 18 35 

tPLH Clock 
QA-QD 

13 24 

tPHL (Load="H") CL=l5pF 18 27 

Propagation delay time tPLH Clock 
QA-Qo 

RL=2k0 13 24 

tPHL (Load="L") 18 27 

tPLH 
Enable T 

Ripple 9 16 

tPHL Carry 9 25 

tPHL Reset QA-QD 20 28 
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Unit 

v 
v 
v 

v 

v 
µA 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

v 
mA 

mA 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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* Switching parameter measurement information 

Vee 
1. Measurement circuit 

2. Table of measurement conditions 
Inputs 

Para-
Inputs/Outputs Enable 

meter Reset Load Clock 
p T 

fmax 4.5V 4.5V 4.5V 4.5V IN 

CP-+Ripple 
Carry 4.5V 4.5V 4.5V 4.5V IN 

CP-+Q 4.5V 4.5V 4.5V 4.5V IN 
tPLH 

CP-+Q 4.5V GND GND GND IN 
tPHL 

Enable T-+~ipple 4.5V GND 4.5V IN IN** 
arry 

Reset-+Q IN GND GND GND IN** 

A 

GND 

GND 

GND 

IN* 

4.5V 

4.5V 

1: CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 

Outputs 

Data Ripple 
QA QB Qe Qo 

B c D Carry 

GND GND GND OUT OUT OUT OUT OUT 

GND GND GND OUT 

GND GND GND OUT OUT OUT OUT 

IN* IN* IN* OUT OUT OUT OUT 

GND GND 4.5V OUT 

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, QA, Os, Oc, and On, 
exceeds HIGH, LOW, LOW, and HIGH, respectively. 

** Applied for initialization. 

3.Waveforms 
Waveforms-1 fmax, tPLH, tPHL (Clock-+ Q, Ripple Carry) 

tr 

Clock 

Outputs 

Qo 

Ripple l.3V 

Carry 
Notes 
1. Input waveform: tr~ lSns, tr~ 5ns, PRR = lMHz, 

duty cycle = 50%. 

-209-

Waveforms-2 tPLH, tPHL (Clock-+ Q) 

3V 
Clock 

OV 

3V 

Data Inputs ov A,B,C or D 

VoH 

Outputs VoL 
QA,Qa,Qcor Qo 

Notes 
1. Input waveform: tr ~ 1 Sns, tr~ 6ns. 
2. Clock input: PRR = lMHz, duty cycle= 50%. 
3. Data input: PRR = 500kHz, duty cycle= 50%. 

2. When measuring fmax' tr and tr~ 2.5ns. 
3. tn is the bit time when all outputs are LOW. 

I 
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Waveforms-3 tPLH, tPHL (Enable T-Ripple Carry) 

3V 

Enable T ov 
VoH 

Ripple Vo1. 
Outputs 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz. 

•Timing chart 

Reset 

Load 

A 

Data B 
Inputs c 

D ___ ___, 

Clock 

Enable P 

Outputs 

Ripple--_..__....-j....,. 
Carry 
Output Reset Set 

(Load) 

Inhibit 

DN74LS162A 

Waveforms-4 tPHL (Reset - Q) 

Clock 

Reset 

Output 
QA-QD 

Notes 

----av 
ov 
3V 

~~1¥--------ov 

1. Input waveform: tr~· 15ns, tr~ 6ns 

• Logic diagram 

Clock ---bo---~===:::::;----, 
Reset --6""""'J"~:£:);:::f"'::~-+-.foliµ.._ QA 
Load _ ____.._,,. ,,....,. 

Enable { ~ !"""~~'11rT;:......._--1---l--...l 

Data 
Inputs 

A ---+flot+t---;~--l---

Outputs 
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DN74LS163A 
Synchronous 4-bit Binary Counters 

• Description 
DN74LSI63A is a settable synchronous 4-bit binary (hexa­
decimal) counter with synchronous reset input. 

• ~ :I: 
• Synchronous reset and set inputs 
• Carry output and enable input for cascade connection 
• High-speed counting (frnax = 32 MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

3V 
Clock ov 

3V 
Reset ov 

3V 
Load ov 
Data 3V 
Inputs 
A-D ov 
Enable 3V 
Por T ov 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current 
loH 

lo1. 
Operating temperature range To pr -20 
Clock frequency f clock 0 
Clock pulse width tw !Cl') 25 
Reset pulse width tw (Reset) 20 

Data A,B,C,D 20 
Set-up time Enable P,T tsu 20 

Load 20 
Hold time th 0 

'>11 

DN74LST63A 

P-2 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (50-160) 

Pin configuration (top view) 

I 15 Ripple 
Carry Output 

Data Outputs Inputs 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 

25 MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta= -20~+75°C) 
Parameter Sym Test conditions Min Typ* Max 

VIH 2.0 
Input voltage 

Vu. 0.8 

VoH Vcc=4.75V, V1H=2V 2. 7 3.4 
Vn.=0.8V, loH=-400µA 

Output voltage Vou Vcc=4.75V loL=4mA 0.25 0.4 
VIH=2V 

VoL2 V11.=0.8V loL=8mA 0.35 0.5 

Data, Enable, P 20 

Load, Clock, Enable, T IIH 
Vcc=5.25V 

40 

Reset 
V1=2.7V 

40 
"E 

Data, Enable, P -0.4 ~ 
;; 

Load, Clock, Enable, T 111. 
Vcc=5.25V 

-0.8 u 

~ Reset 
V1=0.4V 

-0. 8 0.. .s Data, Enable, P 0. 1 

Load, Clock, Enable, T 11 
Vcc=5.25 V 

0.2 

Reset 
V1=7V 

0.2 

Output short circuit current** los Vcc=5.25V -15 -100 
V0 =0V 

Input clamp voltage V1K Vcc=4.75V -1. 5 
11=-18mA 

lccH Vcc=5.25V 18 31 
Supply current*** 

IccL Vcc=5.25V 19 32 

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

*** IccH 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. 
IccL 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. 

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

Parameter Sym Inputs Outputs Test conditions Min Typ Max 

Maximum clock frequency fmax Clock Q..\-Qll 25 32 

tl'l.H Ripple 20 35 
Clock 

Carry tl'HI. 18 35 

tl'l.H Clock 13 24 

tl'HI. (Load="H") 
Q..\-Q[) 

C1.=15pF 18 27 

Propagation delay time tl'l.H Clock R1.=2k0 13 24 

tl'HI. (Load="L") 
Q..\-QD 

18 27 

tl'l.H Ripple 9 16 
Enable T 

Carry tl'HI. 9 25 

tl'HI. Reset Q..\-Qll 20 28 

_')1?_ 

Unit 

v 
v 
v 

v 

v 
µA 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

v 
mA 

mA 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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* Switching parameter measurement information 

1. Measurement circuit 

2. Table of measurement conditions 

Vee 

Inputs 

DN74LS163A 

I. CL includes probe and tool floating capacitance. 
2. Diodes are all MA 161. 

Outputs 
Para· 
meter 

Inputs/Outputs Enable Data Ripple 
Reset Load Clock QA QH Qc Qu 

p T A B c D 

fmax 4.SV 4.SV 4.SV 4.SV IN GND GND GND GND OUT OUT OUT OUT 

cp_.Ripple 
Carry 4.SV 4.SV 4.SV 4.SV IN GND GND GND GND 

CP-+Q 4.SV 4.SV 4.5V 4.SV IN GND GND GND GND OUT OUT OUT OUT 
tl'l.H 

CP-+Q 4.SV GND GND GND IN IN* IN* IN* IN* OUT OUT our OUT 
tl'HI. 

E bl T Ripple .na e -+Carry 4.SV GND 4.SV IN IN** 4.SV GND GND 4.SV 

Reset-+Q IN GND GND GND IN** 4.SV 4.SV 4.SV 4.SV OUT OUT OUT OUT 

* Set to this state in accordance with measured output so that none of the various outputs, QA, Os, Oc, and On, 
exceeds HIGH, LOW, LOW, and HIGH, respectively. 

** Applied for initialization. 

3.Wavefonns 
Waveforms· I fmax, tPLH, tPHL (Clock-+ Q, Ripple Carry) Waveforms-2 tPLH, tPHL (Clock-+ Q) 

3V 

OV Clock 

VoH 

QA Vo1. Data Inputs 
A,B,C or D 

VoH 

QB Vo1. 
Outputs 
QA, QR, Qc or Qo 

Outputs VoH 

Qc Vo1. 
Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns. 

Carry 

OUT 

OUT 

OUT 

3V 

OV 

3V 

ov 
VoH 

VoL 

VoH 2. Clock input: PRR =I MHz, duty cycle= 50%. 

Qo Vo1. 
tPLH 

(measured at VoH 

Ripple 1.3V Vo1. 
Carry 

Notes 1. Input waveform: tr~ 15ns, tr~ 5ns, PRR = IMHz, 
duty cycle = 50%. 

2. When measuring fmax, tr and tr~ 2.5ns. 
3. tn is the bit time when all outputs are LOW. 
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3. Data input: PRR = SOOkHz, duty cycle= 50%. 

! 
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Waveforms-3 tPLH, tPHL (Enable T-Ripple Carry) 

3V 

Enable T ov 
VoH 

Ripple Vo1. 
Output 

Notes 
1. Input waveform: tr ~15ns, tf ~6ns, PRR=lMHz 

• Timing chart 

Reset~ 

Load----.LJ 

A-----r:::::::::::: :::::::::: 
Data 
Inputs 

B _____ r_:::-_-_-_-::::::::::::::: 
c ___r----i,-_-_-_-_-_-_:::::::::: :::::: 
D ___r--i_-_-_-_-_-_-_-_-_-_: :_-_-_: :::::.:: 

Clock 

Enable T ---+--+'" 
QA 

Outputs 

Reset Set 
Count Inhibit 

DN74LS163A 

Waveforms-4 tPHL (Reset - Q) 

lr 

-----JV 
Clock 

ov 
---""1!11"1:!'lti~~~~m------ 3V 

Reset 

Output 
QA-QD 

Notes 

%,..-¥~'--------ov 

----VoH 

----.1-----VoL 

1. Input waveform: tr~ 15ns, tf ~6ns 

• Logic diagram 

Clock 
Reset --1P"Cl"'1""'W 

Load 

Enable { ~ 
A ---H::Utt't---;:=:=__-1----. 

Outputs. 
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DN74LS164 
8-bit Parallel-out Serial Shift Registers 

• Description 
DN74LS164 is an 8-bit serial input to serial/parallel output 
shift register with direct-coupled reset input. 

•Features 
• Serial input to serial/parallel output 
• Direct-coupled reset input 
• Eight bits for large space factor 
• Input load coefficient for each input is 1 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Truth tables 
Inputs Outputs 

Reset Clock A B QA QB"""QH 

L x x x L L 
H L x x QAO Qso 

H t H H H QAn 

H t L x L QAn 

H t x L L QAn 

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. QAo. Qao. QHo: QA, Qa, and QH levels prior to 

determination of input requirements shown in 
table. 

6. QAn. QGn: QA, Qa, QH levels prior to nearest clock 
t change. 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

loH 
Output current 

101. 

Operating temperature range To pr 

Clock frequency f clock 

Clock pulse width tw (eP) 

Reset pulse width tw (Res•t) 

Data set-up time tsu 

Data hold time th 

L 

QHo 

QGn 

QGn 

QGn 

Min 

4. 75 

-20 

0 

20 
20 

15 

5 
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DN74LS164 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Serial 
Inputs 

Typ 

5.00 

25 

Max 

5. 25 

-400 

8 

75 

25 

Unit 

v 
µA 

mA 

"C 
MHz 

ns 

ns 

ns 

ns 

I 
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•DC characteristics (Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* Max 

Vrn 2.0 
Input voltage 

V1L 0.8 

VoH Vce=4.75V, Vrn=2V 2. 7 3.4 
V11.=0.8V, loH=-400µA 

Output voltage 
You Vce=4.75V 1 Io1.=4mA 0.25 0.4 

Vo1.2 
Vrn=2V l 101. =8mA 0.35 0.5 V11.=0.8V 

I1H Vee=5.25V 20 
V1=2.7V 

Input current 111. Vcc=5.25V -0.4 
V1=0.4V 

11 Vee=5.25V 0. 1 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 -100 

Input clamp voltage V1K Vcc=4.75V -1. 5 
l1=-l8mA 

Supply current*** Ice lcc=5.25V 16 27 

*When constant at Vee = 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, serial inputs grounded, and 2.4V applied to clock inputs; also, reset inputs are 
grounded momentarily, following which 4.SV is applied to them. 

• Switching characteristics ( V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Inputs 

Maximum clock frequency fmax 

tl'HI. Reset 

Propagation delay time tl'l.H Clock 

tl'HI. Clock 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 
Zout=500 

4.5V ~ 
:§ 
:a 
i:: 

Input 8 

Input 

= 
~ 
~ 
~ s 
'-
0 
Q) 

:c 
!l 
.8 
..... 
~ 

~ 

Outputs 

Q 

Q 

Q 

Vee 

CP 

A 
B 

Test conditions 

C1.=15pF 

R1.=2k0 

Same load circuit 
as above 

1. Number of pulse generators increased as needed. 

2. CL includes probe and tool floating capacitance. 

3. Diodes are all MA161. 
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Min Typ Max 

25 36 

24 36 

17 27 

21 32 

Unit 

v 
v 
v 

v 
v 

µA 

mA 

mA 

mA 

v 

mA 

Unit 

MHz 

ns 

ns 

ns 
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2. Table of measurement conditions 

Para· Input Inputs 

meter Output Reset Clock A B QA 

fmax 4.5V IN IN 4.5V OUT 

tPLH Reset--+Q IN IN IN 4.5V OUT 

tPHL Clock--+Q 4.5V IN IN 4.5V OUT .. 

3. Waveforms 

tw(Reset) 
<: 2 ns 

Reset 

Clock 

Input A 

Output QA 

Notes 
1. Input waveform: tr ~ 1 Sns, tr~ 6ns, clock and reset 

PRR = lMHz, A and B PRR = 
SOOkHz. 

DN74LS164 

Outputs 

QB Qc Qo QE QF Qc QH 

OUT OUT OUT OUT OUT OUT OUT 

OUT OUT OUT OUT OUT OUT OUT 

OUT OUT OUT OUT OUT OUT OUT 

3V 

ov 
3V 

ov 
3V 

ov 
tPHL 

VoH 

VoL 

2. The above illustration is for output QA; refer to the 
timing chart for the timing of outputs Q8 through 
QH. 
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• Timing chart 

Reset 

Serial l A 
Inputs 

B 

--u 
I 

Clock I 
I 

Outputs 

• Logic diagram 

Reset 

Clock 

{~ 
Lserial 

Inputs 

QA:--~~·-----------------
Qa ::J 
Q --~ 

C -- I 

Qo ::J 
--., QE -- I 

QF --., 
--J 

Qc --., -- I 

QH --, -- I 

I 
Reset 

DN74LS164 

µ 
LJ91 __________ ........ ______ __ 

LJI 
LJI 

LJI 

Lfl 

r-i 
rl 

I 
Reset 

Outputs 
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DN74LS170 
4- by-4 Register Files (with Open Collector Outputs) 

• Description 
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) 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

HIGH level output voltage VoH 

LOW level output current loL 

Operating temperature range Topr 

Read Enable 
Pulse width tw 

Write Enable 

Data Input 
Set-up time 

Write Select 
tsu 

Data Input 
Hold time th 

Write Select 

Latch time tlatch 

-219-

P-2 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

~in Typ Max Unit 

4. 75 5.00 5.25 v 
5.5 v 

8 mA 

-20 25 75 °C 
25 ns 

25 ns 

10 ns 

15 ns 

15 ns 

5 ns 

25 ns 

I 
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• DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min 

Input voltage 
VIH 2.0 

Vu. 

Output voltage Vee=4. 75V loL=4mA 
Vo1. V1H=2V 

V1L=O. 8V loL=8mA 

Any D, R, or W Vee=5.25V 

GR or Gw 
I1H V1=2.7V 

Input current 
Any D, R, or W Vee=5.25V 
GR or Gw 

111. V1=0.4V 

Any D, R, or W Vee=5.25V 

GR or Gw 
11 

V1=7V 

Output short circuit current** las Vee=4.75V, VoH= 5.5V -15 
V11.=0.8V, V1H=2V 

Input clamp voltage V1K 
Vee=4.75V 
l1=-l8mA 

Supply current*** Ice Vee=5.25V 

*When constant at Yee= SV, Ta= 25°C. 
**Ice is measured with all outputs open and 4.SV applied to data inputs and enable inputs. 

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

Parameter Sym Inputs 

tPLH Read 

tPHL Enable 

tPLH Read 

tPHL Select 
Propagation delay time 

tPLH Write 

tPHL Enable 

tPLH 
Data 

tPHL 

* Switching parameter measurement information 

1. Measurement circuit 

4.5V 

Input i 
Pulse § 
generator i.8 

Q) 

Zout=50!l 
> 
~ 

500 ~ 

Outputs 

any Q 

any Q 

any Q 

any Q 

Vee 

Test conditions 

C1.=15pF 

R1.=2k0 

Output 

r------, 
I 

RL I 
I D1 Qi _____ __,___ I 

D2 I 
DJ TCL I 
04 I 7'rr I WA L _______ J 

We Output 

Min 

Typ* 

0.25 

0.35 

25 

Typ 

20 

20 

25 

24 

30 

26 

30 

22 

RA Q2 Same load circuit as above 
Rs Out put~========::! 
Write Q 3 Same load circuit as above 

Q
4 

Out put. _________ _ 
L:R.:.:e:.ad:.....-.:..;i--1 Same load circuit as above 

Notes 
1. CL includes probe and tool floating capacitance. 
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Max Unit 

v 
0.8 v 
0.4 v 

0.5 v 
20 µA 

40 µA 

-0.4 mA 

-0.8 mA 

0. 1 mA 

0. 2 mA 

-100 mA 

-1.5 v 
40 mA 

Max Unit 

30 ns 

30 ns 

40 ns 

40 ns 

45 ns 

4.0 ns 

45 ns 

35 ns 
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2. Waveforms 

Waveforms- I 

Waveforms-2 

Waveforms-3 

Inputs 

Write Select 
A, B, 

Inputs Write Enable 
G" 

Read Select 
RA. Rs 

Read Enable 
GR 

Outputs 
Q,,Q,,Q3,Q4 

Notes 

,..._-----r---------~3v 

1------~----ov 

.----------3V 

------OV 
I------'-+-! 

1,------3V 

l. Input waveform; tr~15ns, tf ~6ns, PRR=lMHz, duty cycle 50% 

I

D r---...-------------3y 
Inputs D1~6:. D3, D4 ----------OV 

Write Enable ------------3V 
Gw --+.---' 1,._--------0V 

Outputs 1----~-....+------VoH 
Q1, Qz, Q3, Q4 l.3V V. 

-------- OL 

------------------3V 
1------,__----------ov 

-----.r-------~3V Notes 

DN74LS170 

Write Enable 
G\\' 

Outputs 
Q1>Qz,Q3,~ 

1'.'--------0V 
1-------VoH 

'------~-----~VoL 

1. Input waveform ; tr~ 15ns, tr ~6ns, 
PRR=lMHz duty 
cycle 50% 

• .Truth tables 

0 Write Function Table 

Write Inputs Word 

WB 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 

'l'l1_ 

I 
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0 Read Function Table 

Read Input 

Re RA GR Q1 

L L L Woe1 

L H L W1s1 

H L L W2s1 

H H L Was1 

x x H H 

Notes 
H: HIGH voltage level. 
L: LOW voltage level. 
X: Either HIGH or LOW: doesn't matter. 
Q0 : No change in word contents. 
Q=D: Data input contents are written into specified word. 
Wx By: Indicates word X and bit Y contents. 

• Logic diagram 

Data 
Inputs 

Gw WB WB 

Write Input 
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DN74LS170 

output 
Q2 Q.1 Q4 

Wos2 Woga Wos4 

W1B2 WIBJ W1s4 

W202 w2Ba W2e4 

Was2 Waea Wae4 

H H H 

Outputs 

Read Input 
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DN74LS173 
4-bit D-type Registers (with 3-state Outputs) 

• Description P-2 

DN74LS173 is a 4-bit register with 3-state outputs. 

• 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) 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration. (top view) 

I 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 
Output current IoH -2.6 mA 

Output current loL 24 mA 

Operating temperature range Topr -20 25 75 °C 
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 
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• DC characteristics (Ta= -20-+75°C) 
Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
VIH 2.0 v 
V1L 0.8 v 
VoH Vcc=4.75V, V1H=2V 2. 4 3. 1 v 

V1L=0.8V, loH=-400µA 
Output voltage 

Vou Vcc=4.75V loL=l2mA 0. 25 0.4 v 
VoL2 

VIH=2V 
loL=24 mA 0.35 0.5 v V1L=0.8V 

Output OFF current 
Vcc=5.25V Vo=2.7V 20 v 

lo(off) 
VIH=2V Vo=0.4V -20 v 

IIH Vcc=5.25V 20 µA 
V1=2.7V 

Input current I1L Vcc=5.25V -0.4 mA 
V1=0.4V 

11 Vcc=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** los Vcc=5.2.5V, Vo=OV -15 -130 mA 

Input clamp voltage V1K Vcc=4. 75V -1. 5 v 
l1=-l8mA 

Supply current*** Ice Icc=5.25V 20 30 mA 

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

***Ice is measured with all outputs open, N, G1 , G2 and all data inputs grounded, and 4.SV applied to clock inputs 
and M; 4.SV is applied momentarily to reset inputs, following which they are grounded. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C ) 
Parameter Sym Test conditions 

Maximum clock frequency fmax CL=45pF, RL=6670 

tPHL Reset-+Q 

Propagation delay time tPLH 
CL=45pF 

Clock-+Q RL=6670 
tPHL 

Tri-state outputs tZH CL=45pF 
Enable time tzL RL=6670 

Tri-state outputs tHz CL=5pF 
Disable time tLz RL=6670 

* Switching parameter measurement information 

1. Measurement circuit 2. Waveforms 
Waveforms- I 

4.SV 

Pulse 
generator Input 

..,; 
Q) 

~ 
.s 

~---i5 
Zout=50!l .8 

..... 
~ 
Q) 

~ 

Notes 

Vee Output 

Input 

In-phase 

output ------, 
Same load circuit as above 

Same load cir_£_uit as above Reverse-phase 
output 

Notes 

Min Typ Max Unit 

30 50 MHz 

20 35 ns 

16 25 ns 

20 30 ns 

13 23 ns 

24 27 ns 

11 17 ns 

15 17 ns 

3V 

ov 
VoH 

1.3\' 
Vo1. 

VoH 
1.3\' 

Vo1. 

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

1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 
duty cycle= 50%. 
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Waveforms-2 

Output control 

Output waveform-I 

tzH 

Output waveform-2 S 1 closed 

Notes 
sl closed 

1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 
. duty cycle = 50%. 

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

• Truth tables 

Inputs 

DN74LS173 

3V 3V 

10% ov - ov 

-4.SV 

VoL VoL 

VoH VoH 
=l.5V 

=OV 
S 1 closed 

S 2 closed 

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 tPLH and tPHL• S1 and S2 are 
closed. 

Data Enable Data 
Outputs 

Reset Clock 
G1 G2 D Q 

H x x x x L 

L L x x x Qo 

L t H x x Qo 

L t x H x Qo 

L t L L L i 
L t 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. 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. 

•Logic diagram 
Output { M 
Control N 

Data lD 

Data { Gi 
Enable c

2 

Data 2D 

Clock 

Data 3D 

Data 4D 

Reset 

_')')i:;_ 

IQ 

2Q 

3Q 

4Q 

! 
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DN74LS174 
Hex D-type Flip Flops (with Reset) 

• Description 
DN74LS174 contains six positive-edge triggered D-type 
flip-flop circuits with common clock-CP and direct-coupled 
reset inputs, and independent data-D inputs. 

•Features 
• Positive-edge trigger 
• Common clock and direct-coupled reset inputs for all six 

circuits 
• Qoutput 
• Wide operating temperature range (Ta= -20 to +75°C) 

• 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. Q0 : Q level prior to determination of constant 

condition input requirement. 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current 
Ioi:1 

loi. 

Operating temperature range To pr 

Clock frequency fcJock 

Cl~ck pulse width tw (CP) 

Reset pulse width tw (Reset) 

Set-up time 
Toata input tsu <Dl 

J Reset (non-operating condition) Reset) 

Data hold time th (D) 

Min 

4.75 

-20 

0 
20 

20 

20 

25 

5 
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DN74LS174 

P-2 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 

30 MHz 

ns 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta= -20~+75°C) 
Parameter Sym Test conditions Min Typ* Max Unit 

Vrn 2.0 v 
Input voltage 

V1L 0.8 v 
VoH Vcc=4.75V, V1H=2V 2. 7 3.4 v 

V1L=0.8V, loH=-400µA 
Output voltage 

Vou Vcc=4.75V I IoL=4mA 0.25 0.4 v 
VoL2 

Vrn=2V 1 Io1.=8mA 0.35 0.5 v V11.=0.8V 

lrn Vcc=5.25V 20 µA 
V1=2.7V 

Input current I1L Vcc=5.25V -0. 4 mA 
V1=0.4V 

11 Vcc=5.25V 0. 1 mA 
V1=7V 

Output short' circuit current** los Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=4.75V -1. 5 v 
I1=-l8mA 

Supply current*** Ice Vcc=5.25V 16 26 mA 

*When constant at Yee= 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 momentarily, 
following which they are grounded. 

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

Parameter Sym Inputs Outputs Test conditions Min Typ Max Unit 

Maximum clock frequency fmax Clock Q 30 40 MHz 

tPHL Reset Q CL=l5pF 23 35 ns 

Propagation delay time tPLH RL=2k0 20 30 ns 
Clock Q 

tPHL 21 30 ns 

* Switching parameter measurement information 

1. Measurement circuit 2. Table of measurement requirements 

Para- Input Inputs Outputs 

Vee Output meter Output Reset Clock D Q 

fmax CP-+Q 4.5V IN IN 

tPLH CP-+Q 4.5V IN IN OUT 

tPHL Resct-+Q IN IN 4.5V 

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

3. Diodes are all MA161. 

I 
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3.Waveforms 

3V 
Reset 

ov 

3V 
CP 

ov 
th tsu th 

3V 
D 

ov 
tPHL tPLH 

VoH 
Q l.3V 

VoL 

• Logic diagram 

Data Inputs 

Reset Clock 6D SD 4D 3D 2D 1D 

6Q SQ 4Q 3Q 2Q IQ 

Outputs 

_')')Q_ 
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DN74LS175 
Quad D-type Flip-Flops (with Reset) 

• 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. 

•Features 
• Positive-edge trigger 
• Common clock and direct-coupled reset inputs for all four 

circuits 
• Q and Q outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram 

IDo-~~~~~~--1 IQ 

IQ 

2Q 

2Q Data 
Inputs 

Outputs 

3Q 

3Q 

4Q 

4Q 

• Recommended operating conditions 

Parameter Sym Min 
Supply voltage Vee 4. 75 

Output current 
Iott 

101. 
Operating temperature range To pr -20 

Clock frequency fclock 0 
Clock pulse width tw CCP) 20 

Reset pulse width tw (Reset) 20 

Set-up time 
1Data input tsu <DJ 20 

jReset (non-operating condition) •l) 25 

Data hold time th (DJ 5 

DN74LS175 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

l 
lQ 2 

Outputs _ 

Data 
Inputs 

Outputs 

Typ 

lQ 

l lD 4 

2D 

l 
2Q 6 

2Q 

5.00 

25 

Max 

5.25 

-400 

8 

75 

30 

Unit 

v 
µA 

mA 
'C 

MHz 

ns 

ns 

ns 

ns 

ns 

I 
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• DC characteristics (Ta= -2 0 - + 7 5 "C ) 
Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
VIH 2.0 v 
V1L 0.8 v 
VoH Vcc=4.75V, V1H=2V 2. 7 3.4 v 

V1L=0.8V, loH=-400µA 
Output voltage 

Vou Vcc=4.75V l loL=4mA 0.25 0.4 v 
Vo1.2 

VIH=2V I IoL=8mA 0.35 0.5 v V1L=0.8V 

I1H Vcc=5.25V 20 µA 
V1=2.7V 

Input current I11. Vcc=5.25V -0. 4 mA 
V1=0.4V 

11 Vcc=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K 
Vcc=4. 75V -1. 5 v 
I1==-l8mA 

Supply current*** Ice Vcc=5.25V 11 18 mA 

*When constant at Vee= 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 and 4.SV applied to all date and reset inputs; clock inputs grounded momentarily, 
following which they are grounded. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 "C ) 
Parameter Sym Inputs 

Maximum clock frequency fmax Clock 

trI.H 
Reset 

Propagation delay time 
trHL 

tr1.H 
Clock 

tPHL 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Input 

Outputs Test conditions 

Q, Q 

Q 
C1.=15pF 

Q 
R1.=2k!l 

Q, Q 

Vee Output 

Min Typ 

30 40 

16 

23 

20 

21 

Same load circuit as above 

Pulse 
generator 

1. Measurement made for each flip fl.op. 
2. CL includes probe and tool floating capacitance. 

3. Diodes are all MA161 or equivalent. 
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Max Unit 

MHz 

25 ns 

35 ns 

30 ns 

30 n,, 
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2. Table of measurement conditions 

Inputs/Outputs 
Inputs Outputs 

Parameter 
Reset CP D Q Q 

fmax CP-Q, Q 4.5V IN f N 

tPLH CP-+Q, Q 4.5V IN IN OUT OUT 
tPHL Reset-Q, Q IN IN 4.5V 

3.Waveforms 
tr 

Reset 
3V 

Inputs ov 

3V 
Clock 

ov 
th tsu th 

3V 
Data 

1.3V 
ov 

tPHL tPLH tPHL 

Q 
1.3V 

Outputs tPHL tPLH 

VoH I 
VoL 

VoH 

VoL 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz. 
2. When measuring fmax• tr and tr~ 2.Sns. 

• 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. t: Change from LOW to HIGH. 
3. X: Either HIGH or LOW; doesn't matter. 
4. Q0 : Q level prior to determination of constant input requirement. 
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DN74LS190 
Synchronous BCD Up/ Down Counters (with Up/ Down Mode Control) 

• Description 
DN74LS190 is a synchronous decade up/down counter with 
up/down control inputs and set inputs. 

• Features 
• Up/down switching according to up/down control input 
• Asynchronous set input 
• Enable input 
• Easy cascade connection 
• High-speed counting (fmax = 25MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram 
Clock <>-11-------------. 

Down/Up <>-i»-1--::==::;=0 
Data 
Input A 

Enable G 

Data 
Input B 

Data 
Input C 

Data 
Input D 

Load 

• Recommended operating conditions 

Parameter 

Supply voltage 

Output current 

Operating temperature range 

Clock frequency 

Clock pulse width 

Load pulse width 

Set-up time 

Hold time 

Enable time 

Sym 

Vee 

loH 

loL 

To pr 

fcJock 

tw (eP) 

tw (Load) 

tsu 

th 

tenable 

Ripple 
Clock 

Max/Min 
Output 

Outputs 

Min 

4. 75 

-20 

0 

30 

35 

20 

0 

40 
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P-2 

16-pin plastic DI L package 

P-5 ... 
16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Outputs] 

1 

Enable G 4 

Inputs 

Down/Up 5 

Outputs] 

Inputs 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 "C 

20 MHz 

ns 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta= -20-+75°C) 
Parameter Sym Test conditions Min Typ* 

Input voltage 
VIH 2.0 

V1L 

VoH 
Vcc=4. 75V, loH=-400µA 2. 7 3.4 
V1H=2V, V1L=0.8V 

Output voltage Vcc=4.75V loL=4mA 0.25 
VoL VIH=2V 

V1L=0.8V loL=8mA 0.35 

Enable Vcc=5.25V 

Others 
I1H 

V1=2.7V 

Input current 
Enable Vcc=5.25V 

Others 
111. 

V1=0.4V 

Enable Vcc=5.25V 

Others 
11 

V1=7V 

Output short circuit current** los Vcc=5.25V -15 
Vo:;::OV 

Input clamp voltage V1K 
Vcc=4.75V 
l1=-l8mA 

Supply current*** Ice Vcc=5.25V 20 

*When constant at Vee= SY, 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. 

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

Parameter Sym Inputs Outputs Test conditions Min Typ 

Maximum clock frequency fmax Clock QA, QB 20 25 
Qc, Qo 

tPLH QA, QB 22 
Load 

Qc, Qo tPHL 33 

tPLH A, B QA, QB 20 

tPHL c. D Qc, Qo 27 

tPLH Ripple 13 
Clock 

Clock tPHL 16 

tPLH QA, QB CL=l5pF 16 
Clock 

Qc, Qo tPHL RL=2k0 
24 

Propagation delay time 
tPLH 28 

Clock Max/Min 
tPHL 37 

tPLH Ripple 30 

tPHL 
Down/Up 

Clock 30 

tPLH 21 

tPHL 
Down/Up Max/Min 

22 

tPLH Ripple 21 
Enable Clo~k tPHL 22 
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Max Unit 

v 
0.8 v 

v 

·o. 4 v 

0.5 v 
60 µA 

20 µA 

-1. 2 mA 

-0.4 mA 

0.3 mA 

0. 1 mA 

-100 mA 

-1. 5 v 
35 mA 

Max Unit 

MHz 

30 ns 

50 ns 

32 ns 

50 ns 

20 ns 
-

24 ns 

24 ns 

42 ns 

42 ns 

52 ns 

45 ns 

45 ns 

33 ns 

33 ns 

33 ns 

33 ns 
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* Switching parameter measurement information 

(1) fmax, tPLH, tPHdClock-Q,Q) 

1. Measurement circuit 

1. Number of pulse generators increased as needed. 
2. CL includes probe and tool floating capacitance. 
3. Diodes are all MA161. 

Waveforms-I Load - Q, Date - Q 

Load 

-Oata Inputs 
(A-D)-----.J 

Outputs -----\ 

( corresponds-tociat''"a..,.)--~ 

Notes 

tpJ.H 

1. All other inputs are 4.SV. 

tPHL 

DN74LS190 

2. Waveforms 

Notes 
1. Input waveform: tr~ lSns, tr;§:; 6ns, PRR = I MHz, 

duty cycle = 50%. 

Waveforms-2 G - Ripple CP, CP - Ripple CP, Down/UP -
Ripple CP, Down/ Up - Max/Min 

Load 

3V Down/Up 
ov 
3V Clock 
ov 
VoH Enable G 1.3V 
VoH 

Ripple/Clock 

Max/Min 

-234-

~-------------3v \J --~~~~~~~~~~~~~~ov 

-------3V 

i----ov 
-----+--+---~3V 

-+--+---- OV 
-------~1---1-----1---1---~3V 

Notes 

'--llr--+-----+.--.._---OV 
VoH 

·-+-o<:-"""''---VoL 

1. All data inputs are OV. 
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Waveforms-3 Clock -+ Q 

------3V 

Load _..__ _____ ov 

-----------------~x, 3V 
Data Inputs . '--------------- OV 
(A,B,C,D) 
Down/Up --------r-------- 3V ,__ ______ ov 

lfi3V 1.3\' 

~~" ;:;v 
VoL 

Notes 
1. When measuring QA, Q8 , and Oc outputs, refer to 

the solid line for data inputs A, B, and C, and to the 
dashed line for input D. 

2. When measuring Q0 output, refer to the solid line for 
data inputs A and D; Band C inputs are OV. 

• Timing chart 

Load 

DN74LS190 

Waveforms-4 Clock -+ Max/Min 

Load\._} \ 1-----3v 
~.~-'------~ov 

I
A ----------------3V 

Inputs ______ ...... / __ '"-_-_-_-_-_-_-_ -------------------ogv~ 
B,C,D 

Down/Up 3V 

Clock 

Max/Min 
Enable=o·.------' 

Notes 

'----------ov 
3V 

VoL 

1. Refer to the dashed line for data inputs B and C, and 
to the solid line for data input D. 

----------------------------------A 

B 

c 

-------------------------------------

D 

Clock 

Down/Up 

Enable G 

Max/Min 

Ripple 
Clock 

__ _, 

L'-----------------------------------­----------------------------------L::::::::::::::=::::::_::::::::::::: 
~- --------- ----------------- -- --- - --

2 7 17 8 9 0 1 2 2 
lJ i-------C_ou_n_t_U.::..L...--~..__~ln=h=ib=it.;......-i 

0 9 8 
Count Down I· 

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. 

I 
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DN74LS191 
Synchronous 4-bit Binary Up/ Down Counters (with Up/ Down Mode Control) 

• Description 
DN74LS191 is a synchronous 4-bit binary (hexadecimal) 
couter with up/down control inputs and set input. 

• Features 
• Up/down switching according to up/down control input 
• Asynchronous set input 
• Enable input 
• Easy cascade connection 
• High-speed counting (f max = 25MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

•Logic diagram 

Data Input 

A 8 c D 

Outputs 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current loH 

loL 

Operating temperature range To pr 

Clock frequency fcJock 

Clock pulse width tw (eP) 

Load pulse width tw (Load) 

Set-up time tsu 

Hold time th 

Enable time tenable 

Min 

4. 75 

-20 

0 

25 

35 

20 

5 

40 

-236-

P-2 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package ($0-160) 

Pin configuration (top view) 

Data B 
Input 

Outputsl 

Typ 

5.00 

25 

Max 

5.25 

-400 

8 

75 

20 

Unit 

v 
µA 

mA 

·c 
MHz 

ns 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta= -20-+75°C) 

Parameter Sym Test conditions Min Typ* 

Input voltage 
V1H 2.0 

Vu. 

VoH Vcc=4.75V, l<rn = -400 µA 2. 7 3.4 
VIH=2V, Vn.=0.8V 

Output voltage Vcc=4. 75V IoL=4mA 0. 25 
VoL V1H=2V 

V1L=0.8V loL=8mA 0.35 

Enable Vcc=5.25V 

Others 
I1H 

V1=2.7V 

Enable Vcc=5.25V 
Input current 

Others· 
I1L 

V1=0.4V 

Enable Vcc=5.25V 

Others 
I, 

V1=7V 

Output short circuit current** los Vcc=5.25V -15 
Vo=OV 

Input clamp voltage V1K 
Vcc=4.75V 
l1=-l8mA 

Supply current*** Ice Vcc=5.25V 20 

*When constant at Vee= 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 and all inputs grounded. 

• Switching characteristics (Vee= 5 V, Ta= 25 °C constant) 

Parameter Sym Inputs Outputs Test conditions Min Typ 

Maximum clock frequency fmax 20 25 

tPLH QA, QB 22 
Load 

Qc, Qo tPHL 23 

tPLH Data QA, QB 20 

tPHL A,B,C,D Qc, Qo 33 

tPLH Ripple 13 
Clock 

Clock tPHL 16 

tPLH QA, QB 
CL=l5pF 

16 
Clock 

Qc, Qo tPHL 24 
Propagation delay time 

tPLH 
RL=2k0 

28 
Clock Max/Min 

tPHL 37 

tPLH Down/ Ripple 30 

tPHL Up Clock 30 

tPLH Down/ 21 

tPHL Up 
Max/Min 

22 

tPLH Ripple 21 
Enable 

Clock tPHL 22 

DN74LS191 

Max Unit 

v 
0.8 v 

v 

0.4 v 

0.5 v 
60 µA 

20 µA 

-1. 2 mA 

-0.4 mA 

0.3 mA 

0. 1 mA 

-100 mA 

-1. 5 v 
35 mA 

Max Unit I 
MHz 

33 ns 

50 ns 

32 ns 

40 ns 

20 ns 

24 ns 

24 ns 

36 ns 

42 ns 

52 ns 

45 ns 

45 ns 

33 ns 

33 ns 

33 ns 

33 ns 
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* Switching parameter measurement information 

1. Measurement circuit Vee 

4.SV 

§ Enable 

Clock 
Input <2 

~ A 
~ B 

s c Same load circuit as above ... D Same load circuit as above 
~ Load Same load circuit as above 
~ Same load circuit ~~~hove 

1. Number of pulse generators increased as needed. 
2. CL includes probe and tool floating capacitance. 
3. Diodes are all MA161. 

2. Waveforms 

Output / 

(corresponds to data) 
Notes 

DN74LS191 

1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 

Waveforms-I Load - Q, Data - Q Waveforms-3 Clock - Q 

Load 3V 

OV 

3V 
Data Inputs (A-D) ___ _ 

OV 

----~ 
Output Q \ 

(corresponds to data) 

Note: All other inputs are 4.SV. 

Waveforms-2 G - Ripple CP, CP - Ripple CP, 
Down/Up ..... Ripple CP, Down/UP ..... Max/Min 

Load ~~-..__~~~~~~~~~~~~-
Down/ 

Up 

Clock 

G 

Ripple/ 
Clock 

Max/Min -------

Notes 
1. All data inputs are OV. 

3V 

ov 
3V 

ov 
3V 

ov 
3V 

ov 

Load u v 3V 

ov 
Data Inputs 3V 
(A- D) 

ov 

Down/Up 3V 

ov \ --------
Clock 3V 

ov 
Output Q VoH 
Enable=OV 

VoL 

PLH PHL 

Waveforms-4 Clock - Max/Min 

Load~3V 

ov 

\ 
3V 

A 
OV 

Inputs 

L 3V 
B.C.D 

OV 

\ 
3V 

Down/Up 
OV 

-23R-
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• Timing chart 

Load 

--.-+ ......... -------------- - - - - -

A '---------------- -­
,---------------------

8---+--+-~- - - ------ -----------Data __. ......... ___ - - -------------- -
Inputs C 

L- - - - - - - - - - ---------
__. ......... __ - - - - - - - - - - - -- - - - --

D L-------------------
Clock 

Down/Up 

Enable G 

Outputs Qc:::­
Qo :::­

Max/Min :::_ 
Ripple ---·-i--~- __ _.,. __ ~--+---. 
Clock 

13 14 15 0 1 2 2 0 15 14 13 

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. 

DN74LS191 

4. Count down at 2, 1, 0 (min), 15, 14, 13. 

I 
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DN74LS192 
Synchronous BCD Up/ Down Dual Clock Counters (with Reset) 

• Description 
DN74LS192 is a synchronous decade up/down counter with 
direct-coupled reset input and set input. 

• Features 

• Exclusive clock input for up count and down count 
• Asynchronous set input 
• Direct-coupled reset input 
• Easy cascade connection 
• High-speed counting (fmax = 32MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram 

B 

Data 
Inputs C 

• Recommended operating conditions 

Parameter 

Supply voltage 

Output current 

Operating temperature range 

Clock frequency 

Clock pulse width 

Load pulse width 

Set-up time 

Hold time 

Enable time 

Outputs 

Sym 

Vee 

loH 

101_ 

To pr 

fciock 

tw (eP) 

tw (Load) 

tsu 

th 

tenable 

Min 

4. 75 

-20 

0 

20 

20 

20 

5 

40 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Data B 
Input 

Outputs] 

Typ 

5.00 

25 

Max 

5.25 

-400 

8 

75 

20 

Unit 

v 
µA 

mA 

·c 
MHz 

ns 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions Min Typ* 

Input voltage 
VIH 2.0 

V1L 

VoH 
Vcc=4.75V, VIH=2V 2. 7 3.4 
V1L=0.8V, IoH=-400µA 

Output voltage 
Vou Vcc=4. 75V l IoL=4mA 0.25 

VoL2 
VIH=2V 

l IoL=8mA 0.35 V1L=0.8V 

IIH Vcc=5.25V 
V1=2.7V 

Input current I1L 
Vcc=5.25V 
V1=0.4 V 

I1 
Vcc=5.25V 
V1=7V 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4.75V 
I1=-l8mA 

Supply current*** Ice Vcc=5.25V 19 

*When constant at Vee= 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, reset and load inputs grounded, and 4.SV applied to all other inputs. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Inputs Outputs Test conditions Min Typ 

Maximum clock frequency fmax 25 32 

tPLH Count 17 

tPHL up 
Carry 

18 

tPLH Count 16 
down 

Borrow 
CL= 15pF tPHL 15 

Propagation delay time tpLH Either Q RL=2k.O 27 

tPHL count Q 30 

tPLH Q 24 
Load 

tPHL Q 25 

tPHL Reset Q 23 

* Switching parameter measurement information 

1. Measurement circuit 

Input 
4.5V 

Up 

~ 
.9 

Down 

Pulse 
'- :B 0 

generator Cl) i::: 
::0 0 

~ 
(.) 

-::= 
Zout=500 B Cl) 

..... E 
~ e 

Cl) ~ ~ ~ 
Cl) 

E Reset 

'lA1 

DN74LS192 

Max Unit 

v 
0.8 v 

v 
0.4 v 
0.5 v 
20 µA 

-0.4 mA 

0. 1 mA 

-100 mA 

-1. 5 v 
34 mA 

Max Unit 

MHz 

26 ns 

24 ns I 
24 ns 

24 ns 

38 ns 

47 ns 

40 ns 

40 ns 

35 ns 
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2. Table of measurement conditions 

Para- Input Inputs 

meter Output Reset Load Up Down A B c 

fmax 
GND 4.5V IN 4.5V GND GND GND 

GND 4.5V 4.5V IN GND GND GND 

Up Count GND 4.5V IN 4.5V GND GND GND 

tpLH Down Count GND 4.5V 4.5V IN GND GND GND 

tPHL Load-+Q GND IN GND GND IN IN IN 

Reset-+Q IN IN* GND GND 4.5V 4.5V 4.5V 

* Applied for initialization. 

3.Waveforms 

Waveforms-I fmax, tPLH, tPHL (Count UpB;f) 

Count Up 
Input 

Qs 

Outputs 

Qc 

---.....---VoH 

VoL 

------VoH 

'--+--+4------VoL 

1,....-----VoH 

'--+-+4-------VoL 

------VoH 

Qo '---+-....LL.------VoL 
(ln+1~0)l_clockiP'f tPHL tpLH(measureda1tn•iol 

--~;;:i_J-- ltr:....---49,__-----~VoH 
Carry \uv ,Uv Vo1. 

Waveforms-2 fmax, tPLH, tPHL (Count DownB#) 

Count Down 
Input 

Outputs Qc 

Qn 

1'=---V0H 

''--+--+-"-----VoL 

~---VoH 

'----(~--+--~-~-- Vo1. 

----V\JH 

''-----(1----+--+'-'----- VoL 

,...----VoH 

''----<r----+--~---- VoL 

1,..----VoH 

·------- VoL 

-242-

DN74LS192 

Outputs 

D QA Qs Qc Qn Carry Borrow 

GND OUT OUT OUT OUT OUT 

GND OUT OUT OUT OUT OUT 

GND OUT OUT OUT OUT OUT 

GND OUT OUT OUT OUT OUT 

IN OUT OUT OUT OUT 

4.5V OUT OUT OUT OUT 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, 

PRR =I MHz, duty cycle= 50%. 
2. Pulse generator output impedance: Zout = 50 ohms. 
3. tn is the bit time when all outputs are LOW. 

Notes 
1. When measuring fmax, tr and tr~ 2.5ns. 
2. tn is the bit time when all outputs are LOW. 
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Waveforms-3 tPLH, tPHL (Load, Reset-+ Q) 

Notes 
1. Input waveform ; tr~ 7ns, tr ~ 7ns 

• Timing chart 

Reset -11 
Load 

A 

Data B 

Inputs c 
D 

Count Up 

I I 

_J c================ I 

_J c================ I -----·-- - -- -- ---------­_J 
L--- - --------------I 

!~---------------­
----~-----------------

Count Down I 
I 

QA - I 

Outputs 
QB --LU,_..---. ______ _:---~------r+-
Q 

I I I I 
c - I I I r--:--

L...!..---' ~-----------------' I I I I I 
Qo - I I I L!.._ 

I I I I 
Carry --

1
------------u 

1 
I I I 

Borrow -----------------------LJ I I I I I I 

101 171 ~--8_9 __ 0_1_2 __ .1 ~ .. _1_0 __ 9_8_7 __ , Sequence 
Illustrated 

Reset Set 
Count Up Count Down 
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DN74LS193 
Synchronous 4- bit Binary Up/ Down Dual Clock Counters (with Reset) 

• Description 
DN74LS193 is a synchronous hexadecimal (4-bit binary) 
up/down counter with direct-coupled reset input and set 
input. 

• Features 
• Exclusive clock input for up count and down count 
• Asynchronous set input 
• Direct-coupled reset input 
• Easy cascade connection 
• High-speed counting (fmax = 32MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram 

Data Inputs 

A B c D 

Count~[__j~l!J=====h~~==:==:=!==!:~~~~~[) 
Down<>D',_____.~+-~~_._--1f---~~-"---+~~___J 

Reset 
Q.-\ 

Outputs 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 
Output current loH 

Output current loL 

Operating temperature range Topr 

Clock frequency fciock 

Pulse width tw 
Set-up time (reset) tsu (Reset) 

Set-up time tsu 

Hold time th 

Enable time tenable 

Carry 

Min 

4. 75 

-20 

0 

20 

20 
20 

5 

40 

-244-

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration {top view) 

Data B 
Input 

l 
Count 

4 
Inputs Down 

Count 
Up 

Outputs! 

Typ 

5.00 

25 

Max 

5.25 

-400 

8 

75 

25 

Inputs 

Unit 

v 
µA 

mA 
oc 

MHz 

ns 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta= -20-+75°C) 
Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
Vm 2.0 v 
V1L 0.8 v 
VoH 

Vcc=4. 75V, Vm=2V 2. 7 3.4 v 
V1L=0.8V, loH=-400µA 

Output voltage 
Vou Vcc=4. 75V 1 loL=4mA 0.25 0.4 v 
VoL2 

V1H=2V l IoL=8mA 0.35 0.5 v V1L=0.8V 

I1H Vcc=5.25V 20 µA 
V1=2.7V 

Input current I1L Vcc=5.25V -0.4 mA 
V1=0.4 V 

11 Vcc=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=4. 75V -1. 5 v 
l1=-l8mA 

Supply current*** Ice Vcc=5.25V 19 34 mA 

*When constant at Yee= SY, 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.SY applied to all other inputs. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Inputs Outputs Test conditions Min Typ Max Unit 

Maximum clock frequency fmax 25 32 MHz 

tPLH Count 17 26 ns 

tPHL Up 
Carry 

18 24 ns 

tPLH Count Borrow 
16 24 ns 

tPHL Down CL=l5pF 15 24 ns 

Propagation delay time tPLH Either RL=2k0 27 38 ns 

tPHL Count 
Q 

30 47 ns 

tPLH 
Load Q 

24 40 ns 

tPHL 25 40 ns 

tPHL Reset Q 23 35 ns 

* Switching parameter measurement information 

1. Measurement circuit 
2. Waveforms 

Vee 

Waveforms-I • fmax, tPLH, bHL (Count lJpBif) 

Count Up 
Input 

Same load circuit as above 
:=========::::!Outputs 
Same load circuit as above Qc 

Same load circuit as above 

---~--VcJH 

Vo1. 

I ,------Vu11 

'-----~------Viii. 

1------VuH 

'---....(0-.-.+------ VoL 

1. Number of pulse generators increased as needed. 1. lnpu t waveform: tr ~ 15 ns, tr ~ 5 ns, PRR = 1 MHz, 
duty cycle = 50%. 2. CL includes probe and tool floating capacitance. 

3. Diodes are all MA161. 2. When measuring fmax• tr and tr~ 2.Sns. 
3. tn is the bit time when all outputs are LOW. 

-?45-
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Waveforms-2 fmax, tPLH, tpHL(Count DownA;):) 

Count Down 
Input 

QA 

Waveforms-3 tpr.H, tPHL (Load, Reset-+ Q) 

r='---- Ytn1 Reset 

''---+-----4....c_----Vo1. ------....-.-+----------.JV 

Outputs Qc 

r,::;__ __ Yt111 Inputs p;~D) ----+--~ 
'---<t---4---1-L----- Vti1. 

----Vtn1 

''---<,_ __ ...___l-L----- Vor. 

r---- Vti11 

''----q,---.+----4..J'----- V.ir 

1;...---V.iH 
. ......_ _______ Yti1. 

Load 

lPHL 

Output Q -.::::.....1 
\uv 
'------' 

Notes 
Notes 
1. Input waveform: tr~ 7 ns, tr~ 7ns, PRR = 1 MHz, 

duty cycle = 50%. 

1. Input waveform: tr:;;; 7 ns, tr :;;;7ns 

2. When measuring fmax, tr and tr~ 2.Sns. 
3. tn is the bit time when all outputs are HIGH. 

3. Table of measurement conditions 

Para- Mode 
Inputs Outputs 

meter Reset Load Count up Count down DA-DD QA-QD Carry 

fmax 
Count up GND 4.SV IN 4.SV GND OUT OUT 

Count down GND 4.SV 4.SV IN GND OUT 

Count up GND 4.SV IN 4.0V GND OUT OUT 

tl'l.H Count down GND 4.SV 4.SV N GND OUT 
tl'HI. Load GND IN GND GND IN OUT 

Reset IN I:\f * GND GND 4.SV OUT 

* Applied for initialization. 

• Input pulse conditions 

tw =min 20ns (Count up/Count down/Load/Reset) 

ts =min 20ns (Data to Load) 

th =min Ons (Data to Load) 

tr =min 40ns (Load/Reset to Count up/Count down) 

Borron 

OUT 

OUT 
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• Truth tables 

Inputs 
Operation mode 

Reset Lood Count Count 
Up ..Jown 

Reset 
H x x L 

H x x H 

L L x L 

L L x H 
Load 

L L L x 
L L H x 

Count up L H J H 

Count down L H H _f 

1) Carry = Count up, QA · QB · Qc · On 
2) Borrow= Count down, QA· <h ·<Jc ·Qo 
Notes 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

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

4. f : Change from LOW to HIGH. 

• Timing chart 

Reset 

Load 

A 

Data B 
Inputs c 

D 

Count Up 

Count Down 

QA 

Qs 
Outputs 

Qc 

Qo 

Carry 

DA 

x 
x 
L 

L 

H 

H 

x 
x 

DN74LS193 

Outputs 

Ds De Do QA Qs Qc Qo Carry Borrow 

x x x L L L L H L 

x x x L L L L H H 

L L L L L L L H L 

L L L L L L L H H 

H H H H H H H L H 

H H H H H H H H H 

x x x Count up HI) H 

x x x Count down H H zi 

Borrow _...,_~..._i--+--------+---1---. 

0 13 

Reset Set 

Notes 
1. Reset takes preference over load, data, and count 

inputs. 

14 15 0 1 2 0 15 14 13 

Count Up Count Down 

2. During the count up the count down input is HIGH, 
and during the count down the count up input is 
HIGH. 

-247-

I 
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DN74LS194A 
4-bit Bidirectional Universal Shift Registers 

• Description 
DN74LS194A is a bidirectional 4-bit serial/parallel input to 
serial/parallel output shift register. 

• Features 
• Synchronous serial/parallel input to serial/parallel output 
• Right shift and left shift 
• Mode-control input 
• Direct-coupled reset input 
• Hold mode function 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram 

Mode 
Control J S1 

A 

Parallel Inputs 

B c D 

Inputs \ So --i:-----+-1+-tl--fl--+---+Ht--.t----+-++-n-tt---t-tt-tt--, 1 

Shift Right 
Serial Input 

Clock o-{)<>-----+---+-+---+--+-t-----4--+-+--~ 
Reset<>-<e ....... ----+-+---..._,1-----~--~ 

Qc 

• Recommended operating conditions 

Parameter Sym 
Supply voltage Vee 

Output current 
lou 

Irn. 

Operating temperature range To pr 

Clock frequency f clock 

Clock pulse width tw tel'I 

Reset pulse width tw I H.s•tl 

Mode Contorol 

Set-up time A,B,C,D,R,L lsu 

Reset (non-operating condition) 

Hold time th 

Shift Left 
Serial Input 

Min 

4. 75 

-20 

0 

20 

20 

20 

30 

30 

0 

-248-

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 °C 

25 MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta= -2 0 ~ + 7 5 "C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
vlH 2.0 v 
V1L 0.8 v 
VoH Vcc=4.75V, VIH=2V 2. 7 3.5 v V1L=0.8V, loH=-400µA 

Output voltage Vou Vcc=4. 75V .l loL=4mA 0.25 0.4 v 
VoL2 

VIH=2V l loL=8mA 0.35 0.5 v V1L=0.8V 

IIH Vcc=5.25V 20 µA 
V1=2.7V 

Input current I1L Vcc=5.25V -0.4 mA V1=0.4V 

11 Vcc=5.25V 0. 1 mA V1=7V 
Output short circuit current** los Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=4.75V -1. 5 v l1=-l8mA 

Supply current Ice Vcc=5.25V 15 23 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, A through D inputs grounded, and 4.5 V applied to S0 , S1 , reset and serial inputs; 
clock input momentarily grounded, following which 4.5 Vis applied to it. 

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

Parameter Sym Inputs 

Maximum clock frequency fmax 

tPHL Reset 

Propagation delay time tPLH 
Clock 

tPHL 

* Switching parameter measurement.information 

1. Measurement circuit 
4.5V 

Outputs Test conditions 

CL=l5pF 

Q RL=2k0 

Output 

.._~1--'-i_-~--~-~--------: 
I 
I 

CP QA ...... ~-~ ......... ..., l 
: ,-CL : 
Im' I 
L.------- - -- - __ _J 

lll:IJ 

Q c lll:IJ Same load circuit as above 

Same load circuit as above 

Notes 

Min Typ Max 

25 36 

19 30 

14 22 

17 26 

1. CL includes probe and tool floating capacitance. 
2. Diode~ are all MA 161. 

2. Table of measurement conditions 

Para- Input Inputs Outputs 

meter Output Reset So S1 CP L R A B c D QA Qs Qc 

Right shift 4.5V 4.5V GND IN 4.5V IN GND GND GND GND OUT OUT OUT 
fmax 

Left shift 4.5V GND 4.5V IN IN 4.5V GND GND GND GND OUT OUT OUT 

Reset-+Q IN 4.5V 4.5V IN GND GND 4.5V 4.5V 4.5V 4.5V OUT OUT OUT 
tPHL 4.5V 4.5V GND IN 4.5V IN GND GND GND GND OUT OUT OUT 
tPLH Clock-+Q 

4.5V 4.5V GND IN IN 4.5V GND GND GND GND \ JT OUT OUT 

-?dQ_ 

Unit 

MHz 

ns 

ns 

ns 

Qo 

OUT 

OUT 

OUT 

OUT 

OUT 



LS TTL DN?4LS Series 

3.Waveforms 

Waveforms-1 dmax, CP-+ Q) 

3V 
...__---ov 

~'-l-'"l--.-'-'"'---------1---'"----1 

.---i~.,,+--3V 

0.,._ __ _.__"""""'~----f,---~OV 

1. During right shifts, measurement made with: 

QA== tn+1, QB== tn+2• Oc == tn+3, On== tn+4 
During left shifts, measurement made with: 

QA== tn+4• QB== tn+3• Oc == tn+2, On== tn+l 
2. Clock waveform: tr~ 15ns, tr~ 6ns, PRR == lMHz, 

duty cycle == 50%. 
3. Lor R waveform: tr~ l 5ns, tr~ 6ns. 

• Truth tables 
Inputs 

Mode Serial 
Reset Clock 

Si So Left Right 

L x x x x x 
H x x L x x 
H H H 1 x x 
H L H 1 x H 

H L H 1 x L 

H H L 1 H x 
H H L 1 L x 
H L L x x x 

Notes I. H: HIGH voltage level. 

2. L: LOW voltage level. 

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

4. t :· Ghange from LOW to HIGH. 

A 

x 
x 
a 

x 
x 
x 
x 
x 

DN74LS194A 

Waveforms-2 (Reset-+ Q) 

Clock 

Reset 

tr 

3V 
...____,__ __ ov 

--+--.......... '\14-~::.':'.:_i-J"l!O%""-t------3V 

1"':"'=-~'-"-"'-----f,----------ov 

Output Q 
1-----VrJH 

-------'-------Vr)J. 

Notes 
1. Input waveform: tr;;:;; 15ns, tf ;;;;6ns 

Outputs 

Parallel 

B 

x 
x 
b 

x 
x 
x 
x 
x 

c D 
Q, QB Qc Qf) 

x x L L L L 

x x Q.\o Qllo Qc., Q))., 

c d a b c d 

x x H Q.\n Qlln Qcn 

x x L Q.\n Qlln Qcn 

x x Qlln Qcn Ql>n H 

x x Qlln Qcn Ql>n L 

x x Q.\o QHo Qc., Qllo 

6. 0Ao, Oso, Oco, On0 : QA, Os, Oc, and On levels 

prior to determination of input requirement shown 
in table. 

5. a, b, c, d: Constant input level of inputs A, B, C, D. 
7. 0An• Osn, Oen, Onn: QA, QB, Oc, and On levels 

prior to nearest clock change. 

• Timing chart 
Clock 

Mode Control {SO 
Inputs Sl 

Reset 

Serial Data { 
k 

Inputs I I 

L 

~: A 

Parallel Data B : : : 
Inputs c ~i 

D : ! ! 

Outputs 

Shift Left Inhibit 
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DN74LS195A 
4- bit Parallel-Access Shift Registers 
•Description P-2 
DN74LS195A is a 4-bit serial/parallel input to serial/parallel 
output shift register with direct-coupled reset inputs. 

• 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 
• Oo and Oo outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

•Logic diagram 
Serial 
Inputs 

J K A 

Parallel Inputs 

B c D 

Clock o----D<>+---1f--1---++--..---l-+-...----W-­

Reset o---<1>---t-11--~-tH~-~-1-1--+-r--++-+~ 

Parallel Outputs 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current loH 
Output current loL 

Operating temperature range Topr 

Clock frequency fclock 

Clock Pulse width tw(eP) 

Reset Pulse width tw(Reset) 

Shift I Load 

Set-up time Seiral and Parallel Data tsu 

Reset Inactive State 

Release time trelease 

Hold time th 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Min 

4. 75 

-20 

0 

16 

12 

25 

15 

25 

0 

Pin-configuration (top view) 

Serial l 
J 2 

Inputs _ 

Parallel 
Inputs 

K 

Typ 

5.00 

25 

Max 

5.25 

-400 

8 

75 

30 

10 

Outputs 

Unit 

v 
µA 

mA 
"C 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

I 
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•DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
Vrn 2.0 v 
V1L 0.8 v 
VoH 

Vcc=4.75V, Vrn=2V 2. 7 3.4 v 
V1L=0.8V, loH=-400µA 

Output voltage 
You Vcc=4.75V l Im.=4mA 0.25 0.4 v 
VoL2 

V1H=2V l IoL=8mA 0.35 0.5 v V1L=0.8V 

Im Vcc=5.25V 20 µA 
V1=2.7V 

Input current I1L 
Vcc=5.25V -0.4 mA 
V1=0.4 V 

I1 Vcc=5.25V 0. 1 mA 
V1=7V 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K 
Vcc=4.75V -1. 5 v 
I1=-l8mA 

Supply current*** Ice Vcc=5.25V 14 21 mA 

* When constant at V cc = 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, shift/load inputs grounded, 4.SV applied to J, K, and data inputs; reset inputs are 
momentarily grounded, following which 4.SV is applied to them; next, clock inputs are momentarily grounded and 
then 4.SV is applied to them. 

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

Parameter Sym Inputs 

Maximum clock frequency fmax Clock 

tPHL Reset 

Propagation delay time tPLH 
Clock 

tPHL 

~ Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=500 

Pulse 

Input 

----

Notes 

Outputs 

QA-QD 

QA-QD 

QA-QD 
Qo 

Test conditions Min Typ 

30 39 

CL=l5pF 19 

RL=2k0 14 

17 

Vee r------------~ 

--~~--+-~~--. I 

Output I 
I 
I 

Q ..\t--.,....:
1
--.--... ... -911-9HIW-.. : 

I CL I CP 
Shift/ 

Load 
\ ;+; 

Output_ ___________ J 

Same load circuit as above 

Output 
Qc Same load circuit as above 

Same load circuit as above 
Output 

Same load circuit as above 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 
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Max Unit 

MHz 

30 ns 

22 ns 

26 ns 
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2. Table of measurement conditions 

Para· Input Inputs Outputs 

meter Output Reset Shift/Load J K CP A B c D QA Qa Qc Qn Qn 

fmax 4.5V 4.5V 4.5V GND IN 4.5V 4.5V 4.5V 4.5V OUT OUT OUT OUT OUT 

tPHL 
Reset-+ 

IN GND 4.5V 4.5V IN 4.5V 4.5V 4.5V 4.5V OUT OUT OUT OUT 
QA-QD 

tPLH Clock-+ 4.5V 4.5V 4.5V GND IN 4.5V 4.5V 4.5V 4.5V OUT OUT OUT OUT OUT 
-

tPHL QA-Qo,Qo 4.5V GND 4.5V 4.5V IN IN IN IN IN OUT OUT OUT OUT OUT 

3.Waveforms 
Notes 

Reset 11~=-----------~3v 

'-...;.;."'--1-o=-c------------ov 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 

Clock 

Data 

Shift/ 
Load 

Output Q 

• Truth tables 

Reset ~ 
Load 

L x 
-

H L 

H H 

H H 

H H 

H H 

H H 

Clock 
J 

x x 
t x 
L x 
t L 

t L 

t H 

t H 

,,,_---3v 
ov 
3V 

-----ov 
-rn=~""-- 3V 

~.J--+----ov 

lrll-----.+--\\JH 

\\JL 

Inputs 

2. The reset pulse is applied before each test. 
3. tPHL and tPLH are measured attn+ 1 and confirmed 

through a correct data shift function test at tn+ 4 • 

4. Except when the shift load is HIGH, J and K inputs 
are measured the same as A, B, C, and D inputs. 

5. tn: Bit time before clock conversion. 
tn+ 1 : Bit time after one clock application. 
tn+ 4 : Bit time after four clock applications. 

Outputs 

Serial Parallel 
Qn 

K A B c D 
QA Qa Qc Qn 

x x x x x L L L L H 

x a b c D a b c d d 

x x x x x QAo Qao Qco Qno Qno 

H x x x x QAo QAo Qsn Qcn Qcn 

L x x x x L QAn Qan Qcn Qcn 

H x x x x H QAn QBn QCn Qcn 

L x x x x QAn QAn QBn Qcn Qcn 

Notes 1. H: HIGH voltage level. 5. a ~ct: Constant input levels of inputs A through D. 
2. L: LOW voltage level. 6. 0Ao ~ Ooo: Levels of QA through Qo prior to determina­

tion of input requirements shown in table. 3. X: Either HIGH or LOW; doesn't matter. 
4. t: Change from LOW to HIGH. 7. 0An ~ Oen: Levels of QA, Qe, and Qc prior to nearest 

clock t change. 

• Timing chart 
Clock 
Reset 

Serial 
Inputs 

Shift Load 

Parallel I ~ 
Data 
Inputs C 

D 

J ~: :: Outputs I · ____ _, 
Qc :: _____ __ 

Qi):: ........ _-+-__ ......... 

I 
Reset Serial Shift Load Serial Shift 
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DN74LS196 
30MHz Settable Decade Counters/ Latches 

• Description P-1 
DN74LS196 is an asynchronous decade counter with direct-
coupled reset input and set input. 

•Features 
• Direct-coupled reset input and asynchronous set input 
• Capability for independent use as binary and quinary coun­

ters 
• High-speed counting (fmax = 40MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram ( 1/2) 

Data 

fop"' A9EEO-Count/Load =· 
Reset th QA 

Clock 1 T 

Reset 

Data . 
Input B~ 

C. 
Output 

Qc 

Data 
Input 

D 

Qn 

• Absolute maximum ratings 

Parameter Sym. Rating Unit 

Input voltage V1 -0.5 5.5 v 
* Refer to the family ratings for other parameters. 
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14-pin plastic DIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 
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• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 

Output current 
loH -400 µA 

loL 8 mA 

Operating temperature range To pr -20 25 75 °C 

Count Clock 1 Input 0 30 
frequency tcount MHz 

Clock 2 Input 0 15 

Clock 1 Input 20 

Clock 2 put 30 
Pulse width tw ns 

Reset 15 

Load 20 

High Level Data 10 
Set-up time tsu ns 

Low Level Data 15 

Hold time 
High Level Data 20 

th ns 
Low Level Data 20 

Enable time tenable 30 ns 

•DC characteristics (Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

V1H 2.0 v 
Input voltage 

VIL 0.8 v 
VoH 

Vcc=4.75V, VIH=2V 2. 7 3. 4 v 
Vu_=0.8V, loH=-400µA 

Output voltage** You Vcc=4. 75V loL=4mA 0. 25 0.4 v 
VIH=2V 

VoL2 Vu_=0.8V Ior_ =8mA 0. 35 0. 5 v 
Data, Count/ Load 20 µA 

Reset, Clock-1 I1H 
Vee= 5.25V 

40 µA 

Clock-2 
V1=2.7V 

80 µA 

"E Data, Count/ Load -0. 4 mA 
~ Reset Vcc=5.25V -0.8 mA ;:; I1L u Clock-1 V1=0.4V -2.4 mA 
~ 
0. Clock-2 -2.8 mA ..s 

Data, Count/ Load 0. 1 mA 

Reset, C lock-1 1, 
Vee=5.25 V 

0. 2 mA 

Clock-2 
V1= 5.5V 

mA 0.4 

Output short circuit current*** Los Vee= 5.25V -15 -100 mA 
Vo=OV 

Input clamp voltage V1K Vcc=4.75V -1. 5 v 11=-18mA 
Supply current*** Ice Vcc=5.25V 16 27 mA 

*When constant at Yee= SV, Ta= 25°C. 
**When testing QA output, a current to which the rated upper limit value for the I1L of the clock-2 input has been 

added is applied to the specified IoL· 
***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. 
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• Switching characteristics (Vee= 5 V, Ta= 25 °C) 

Parameter Sym Inputs Outputs Test conditions Min Typ Max Unit 

Maximum clock frequency fmax Clock 1 QA 30 40 MHz 

tPLH 
Clock 1 QA 

8 15 
ns 

tPHL 13 20 

tPLH 
Clock 2 QB 

16 24 
ns 

tPHL 22 33 

tPLH 
Clock 2 Qc 

38 57 
ns 

tPHL CL=lSpF 41 62 

Propagation delay time tPLH 
Clock 2 QD 

RL=2k0 12 18 
ns 

tPHL 30 45 

tPLH 
A,B,C,D 

QA, QB 20 30 

tPHL Qc, QD 
ns 

29 44 

tPLH 
Load 

27 41 
QA-QD ns 

tPHL 30 45 

tPHL Reset QA-QD 34 41 ns 

* Switching parameter measurement information 

1. Measurement circuit 
Vee 

CP1 QA..._.___.~...,_ .... ._ __ +-i ... __ ..., 

2. Table of measurement conditions 

Para-
meter Inputs/Outputs ~ Reset CP-1 

Load 

fmax 4.5V 4.5V IN 

CP-1-+QA 4.5V 4.5V I:\ 

CP-2-+QH.Qc 
Qn 4.5V 4.5V 4.SV 

tPl.H A, B -+QA.QR 4.SV GND 4.SV 
tPHL C,D Qd:JD 

Load -+QA, Qs 
Qc,Qn 4.5V I'.\' 4.SV 

Reset-+ QA. QR 
Qc.Qn 

I:\ I'.\' 4.SV 

CP2 

A 
B 

~ QB 

Qc 
c~ 

Load Qn 

Reset 

Inputs 

CP-2 
A 

Linked GND to QA 

Linked GND 
to QA 

IN GND 

Linked I:'\ to QA 

Linked 4.5V or 
to QA GND 
Linked 4.SV to QA 

-256-

Same load circuit as above 
Qe:=:============:::::::: 
Qo Same load circuit as above 

Same load circuit as above 

Notes 

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

Outputs 

Data 

B c D 
QA QH Qc QJ) 

GND GND GND OUT OUT OUT OUT 

GND GND GND OUT 

GND GND GND OUT OUT OUT 

I:\' IN I:\' OUT OUT OUT OUT 

4.5V or 4.5V or 4.5V or OUT OUT OUT OUT 
GND GND GND 

4.SV 4.SV 4.SV OUT OUT OUT OUT 
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3.Waveforms 
Waveforms-1 fmax(CP-1), t,r(CP-1). 

t l'LH 't !'Hi.( CP--+ QA) 

CP-1 

--------- 3.5V 

I'-------- OV 
___ ___, _______ V<rn 

-------VoL 

Waveforms-2 fmax (CP-2), tw (CP-2), trLH. trHL 
(CP-2--+ QH, Qc. Qll) 

Waveforms-4 tw (Load). tsu. tn (H. L), 

tPHI .. tp1.H(Load--+Q) 

DN74LS196 

Inputs 
A-D 

~+::::::;:r-~111,.----- 3.SV 

CIL 

Outputs 
QA-Qll -----

1.3\' 

--+-.......... ----ov 
i,-----3.SV 

1.3\. 

-------ov 

Waveforms·5 tPLH, tPHL (Data --+ Q) 

3.5V 

Outputs Qc 

Waveforms·3 t\\' (Reset), trHL (Reset--+ Q) 

~ 

1
------------3.SV 

CIL \ OV 

A
tw~JSn\~-------- 3.SV 

Reset 1.
3\'U\' OV 

film 
~ VoH 

Outputs 1.3\' QA-Qu ....._ _________ VoL 

• Truth tables 
1. decode. (BCD) 

Count 
Qn 

0 L 

1 L 

2 L 

3 L 

4 L 

5 L 

6 L 

7 L 

8 H 

9 H 

Outputs 

Qc 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

Notes 1. QA is connected to CP-2. 
2. H: HIGH voltage level. 
3. L: LOW voltage level. 

QB QA 

L L 

L H 

J-1 L 

H H 

L L 

L H 

H L 

H H 

L L 

L H 

ov 
\i(>H 

\i(>L 

-?!'i7-

Inputs 
A-D 

,_------ 3.SV 

1'----1---------ov 
Outputs ,_------ VoH 

QA Qn '--~------- \'<JL 

Notes 
1. CP-1 and CP-2 waveforms: 

tr~ lSns, tr~ 6ns, PRR = lMHz, duty cycle= 50%. 
2. When measuring fmax, tr and tr~ 2.Sns. 

2 . Bi-quinary 

Outputs 
Count 

QA Qn QB Qc 

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 H L L H 

6 H L L L 

7 H L H H 

8 H L H L 

9 H H L H 

Notes 1. Q0 is connected to CP·l. 
2. H: HIGH voltage level. 

3. L: LOW voltage level. 
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DN74LS197 
30MHz Settable Binary Counters/ Latches 

• Description 
DN74LS197 is an asynchronous hexadecimal (4-bit binary) 
counter with direct-coupled reset input and set input. 

• Features 
• Direct-coupled reset input and asynchronous set input 
• Capability for independent use as binary and octal counters 
• High-speed counting (fmax = 40 MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic dicigram 

Data 
Inputs Ao------1~ 

Count/Load Jll9-----1 

Reset~.._.., _ _,. 
Clock 10---~+---+---c~ 

Data 
Inputs Bo---~+...-----

Data 
Inputs 

• Absolute maximum ratings 

Parameter Sym. Rating 
Input voltage v, -0.5 5.5 

* Refer to the family ratings for other parameters. 

Outputs 

Unit 

v 
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DN74LS197 

P-1 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 
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• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5. 25 v 
Output current loH -400 µA 

loL 8 mA 

Operating temperature ran·ge To pr -20 25 75 "C 

Count Clock 1 Input 0 30 
frequency tcount MHz 

Clock 2 Input 0 15 

Clock 1 Input 20 

Pulse width 
Clock 2 put 30 

tw ns 
Reset 15 

Loach 20 

Set-up time 
High Level Data 10 

lsu ns 
Low Level Data 15 

High Level Data 20 
Hold time th ns 

Low Level Data 20 

Enable time tenable 30 ns 

• DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
V1H 2.0 v 
Vu. 0.8 v 

VoH Vcc=4.75V, V1H=2V 2. 7 3.4 v 
V11.=0.8V, loH=-400µA 

Output voltage** You Vcc=4.75V Io1.=4MA 0.25 0.4 v 
V1H=2V f--

Vo1.2 V11.=0.8V Io1.=8mA 0.35 0. 5 v 

Data, Count/ Load 20 µA 

Reset, C 1 oc k-1 I1H 
Vcc=5.25V 

40 µA 

Clock-2 
V1=2.7V 

80 µA 

i:: Data, Count/ Load -0. 4 mA 
~ Reset Vee= 5.25 V -0. 8 mA ;:; 
(..) 

Clock-1 
111 

V1=0.4V -2.4 mA 
~ 
0.. Clock-2 -1.3 mA ..5 

Data. Count/ Load 0. 1 mA 

Reset. Clock-1 11 
Vu.:=5.25 V 

0. 2 mA 

Clock-2 
V1= 5.5V 

0.4 mA 

Output short circuit current*** Los Vee= 5.25V -15 -100 mA 
V.,=OV 

Input clamp voltage V1K 
Vcc=4. 75V -1. 5 v 
11=-18mA 

Supply current*** Ice Vcc=5.25V 16 27 mA 

*When constant at Yee= SY, Ta= 25°C. 
**When testing QA output, a current to which the rated upper limit value for the I1L of the clock-2 input has been 

added is applied to the specified IoL· 
*** 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. 

'lcn 

I 
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• Switching characteristics (Vcc=5V, Ta=25 "C) 

Parameter Sym Inputs Outputs Test conditions Min Typ Max 

Maximum clock frequency fma;x Clock 1 

tPLH 
Clock 1 

tPHL 

tPLH 
Clock 2 

tPHL 

tPLH 
Clock 2 

tPHL 

Propagation delay time tPLH 
Clock 2 

tPHL 

tPLH 
A,B,C,D 

tPHL 

tPLH 
Load 

tPHL 

tPHL Reset 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Pulse 
generator 

4.5V 

Input 

QA 

QA 

Qe 

Qc 
CL=l5pF 

Qo 
RL=2k0 

QA, Qe 

Qc, Qo 

QA-QD 

QA-QD 

A 
B 

Vee 

E Qe 

Qc 
c~ 

Load Qo 

Reset 

Notes 

30 40 

8 15 

14 21 

12 19 

23 35 

34 51 

42 63 

55 78 

63 95 

18 27 

29 44 

26 39 

30 45 

34 51 

Same load circuit as above 

Same load circuit as above 

Same load circuit as above 

1. CL includes probe and tool floating capacitance. 
2. Diodes are all MA 161. 

2. Table of measurement conditions 
Inputs Outputs 

Para-
Inputs/Outputs Data 

meter Reset ~ CP-1 CP-2 QA Qe Qc 
Load· A B c D 

fmax 4.5V 4.5V IN Linked GND GND GND GND OUT OUT OUT to QA 

CP-1-+QA 4.5V 4.5V IN Linked GND GND GND GND OUT to QA 

CP-2-+~~,Qc 4.5V 4.5V 4.5V IN GND GND GND GND OUT OUT 

tPLH A, B -+QA.QB 4.5V GND 4.5V 
Linked IN IN IN IN OUT OUT OUT 

tPHL C,D Qd~o to QA 

Load -+QA, Qe 4.5V IN 4.5V Linked 4.5V or 4.5V or 4.5V or 4.5V or OUT OUT OUT Qc,Qo to QA GND GND GND GND 

Reset-+ QA. Qe IN IN 4.5V Linked 4.5V 4.5V 4.5V 4.5V OUT OUT OUT Qc,Qo to QA 
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Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Qo 

OUT 

OUT 

OUT 

OUT 

OUT 
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3.Waveforms 

Waveforms-1 fmax(CP-1), tw (CP-1), 

tPLH, tPHL (CP-+ Q.\) 

CP-1 

Output QA 

3.5V 

ov 
VoH 

VoL 

DN74LS197 

Waveforms-3 tw (Reset), tPHL (R~set-+ Q) 

Inputs 3.SV 
A-D 1.3·V 

ov 

CIL 3.SV 

OV 

Outputs VclH 
QA-QIJ 

Vo1. 

Waveforms-2 fmax (CP-2), tw (CP-2), tPLH• tPHL 
(CP-2-+ Qs. Qc. Qo) 

Waveforms-4 tw(Load), tsu, tn(H, L), tPHL, tpLH(Load-+Q) 

3.5V 

ov 
----..----l--VoH 

..._-1---VoL 

Inputs 
A-D 

Outputs 

QA Qu ----

,------- 3.SV 

----ov 
,-------VoH 

~.....£_ _______ Vci1. 

1----__...i-----1--VoH Waveforms-5 tPLH, tpHL(Data-+ Q) 

Outputs Qc 

VoL 

• Truth tables 

Count 
Qo 

0 L 

1 L 

2 L 

3 L 

4 L 

5 L 

6 L 

7 L 

8 H 

9 H 

10 H 

11 H 

12 H 

13 H 

14 H 

15 H 

CIL \,,_..J-/ _________ _ 
tw~1sn .. .----------

Reset A.Jvuv t% 

Outputs !jV 
QA-QD '-----------

Notes 
1. CP-1 and CP-2 waveforms: 

3.SV 

OV 

3.SV 

OV 

VoH 

\lcJL 

tr~ 15ns, tr~ 6ns, PRR =I MHz, duty cycle= 50%. 
2. When measuring fmax, tr and tr~ 2.5ns. 

Outputs 

Qc QB Q ... 

L L L 

L L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 

L L L 

L L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 

Notes 1. Output QA is connected to clock CP-2. 2. H: HIGH voltage level. 3. L: LOW voltage level. 

I 
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DN74LS240 
Octal Buffers AND Line Drivers (with 3-state Outputs) 

• Description P-3 
DN74LS240 contains two buffer blocks, each with independent 
output-control inputs common to four circuits and 3-state 
inverted outputs. 

•Features 
• Low input load coefficient (pnp input) 
• Hysteresis (width= 400mV typical) 
• Two circuit in-phase output-control inputs (G1 and G2 ) 

• High fan-out 3-state outputs (10 L = 24mA, Iott = -1 SmA) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram ( 1/2) 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current 
loH 

loL 

Operating temperature range To pr -20 

-262-

20-pin plastic DI L package 

P-6 

-
20-pin Panaflat package (S0-200) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5. 25 v 
-15 mA 
64 mA 

25 75 oc 
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• DC characteristics (Ta= -2 0 ~ + 7 5 °C) 

Parameter Sym Test conditions Min Typ* 

V1H 2.0 
Input voltage 

V11. 

Hysteresis vT+-vT- Vee= 4. 75V 0.2 0.4 

VoH1 
Vee=4.75V, V1H=2V 2.0 
V1L=0.5V, loH=-15 mA 

VoH2 
Vec=4.75V, VH=2V 2.4 3.4 Output voltage V1L=0.8V, loH=-3mA 

You Vee= 4. 75V loL= 12mA 0. 25 

You 
V111=2V 
V11.=0.8V loL=24mA 0. 35 

loZH Vce=4. 75V Vo= 2. 7V 
Output current 

lozL 
VIH=2V 

Vo=0.4 V V1L=0.8V 

IH Vee= 5.25V, V1=2.7V 

Input current IL Vcc=5.25V, V1=0.4V 

11 Vcc=5.25V, V1=7V 

Output short circuit current** los Vee=5.25V, V1=0V -15 

Input clamp voltage V1K Vcc=4.75V, 11:-;= -18mA 

Supply All outputs HIGH 13 

current All outputs LOW Ice Vee= 5.25V 26 
*** Disable output 29 

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

*** Ice is measured with all outputs open. 

• Switching characteristics (Vee= 5 V, Ta= 25 °C) 

Max 

0.8 

0. 4 

0. 5 

20 

-20 

20 

-0. 2 

0. 1 

-130 

-1. 5 

23 

46 

54 

Parameter Sym Test conditions Min Typ Max 

Propagation delay time 
tPLH 

tPHL C1.=45pF 

Output enable time 
tZL R1.=667.0 

tZH 

Output disable time 
tLz C1.=5pF 

tHz R1.=6670 

* Switching parameter measurement information 

1. Measurement circuit 

4.5V 

____ .,.Input 

,,; 
Cl) 

~ 
.;:; 

Pulse 
generator 
Zout=500 

--------- g 
E 
.... 
~ 

Cl) 

~ 

IA 
18 
2A 
28 
3A 
38 
4A 
48 

G 
s 

Vee Output 

i----R:-------1 
I S1 . : 
I 

Same load circuit as above 

Same load circuit as above 

Notes 

9 14 

12 18 

20 30 

15 23 

15 25 

10 18 

Unit 

v 
v 
v 

v 

v 

v 
v 

µA 

µA 

µA 

mA 

mA 

mA 

v 
mA 

mA 

mA 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

1. CL includes probe and tool floating capacitance. 
2. Diodes are all MAI 61 or equivalent. 
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2. Waveforms 

Waveforms·l 

3V 

Input ov 

VoH 
1.3V 

In-phase output VoL 

VoH 
1.3V 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 

Waveforms-2 

Output control 10% 

tzL 

S1 closed 
Output waveform-I S2 closed 

tzH 

Output waveform-2 S1 closed 

S2 closed 

Notes 
1. Input waveform: tr ~ 15 ns, tr ~ 6ns, PRR = 1 MHz, 

duty cycle = 50%. 
2. Except when the output is disabled by the output 

control, output waveform-I occurs as a result of 
internal conditions such as a LOW voltage level. 

• Truth tables 
Inputs 

G 

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. 

A 

x 
H 

L 

3V 3V 

ov 10% ov 
S1 closed 

-4.SV 

VoL VoL 

VoH VoH 
-i.sv 

-ov S1 closed 
S2 closed 

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

4. When measuring tPLH and tpffL, S1 and S2 are 
closed. 

Outputs 

y 

z 
L 

H 

-264-
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DN74LS241 
Octal Buffers AND Line Drivers (with 3- state Outputs) 

• Description P-3 
DN74LS241 contains two buffer blocks, each with independent 
output-control inputs common to four circuits and 3-state 
non-inverted outputs. 

•Features 
• Low input load coefficient (pnp input) 
• Hysteresis (width= 400mV typical) 
• Complementary output-control inputs (G1 , and G2) 
• High fan-out 3-state outputs (IoL = 24mA, IoH = -1 SmA) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram (1/2) 

Note G1_._ 
G2~ 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current 
loH 

loL 

Operating temperature range To pr 

Min 

4. 75 

-20 

20-pin plastic DI L package 

P-6 

-
20-pin Panaflat package (S0-200) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-15 mA 

64 mA 

25 75 "C 

I 
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• DC characteristics (Ta= -20~+75 °C) 

Parameter Sym Test conditions Min Typ* 

V1H 2. 0 
Input voltage --

V11. 

Hysteresis vT+-vT- Vee=4.75V 0. 2 0.4 

VoH1 
Vee=4.75V, VIH=2V 2. 0 V1L=0.5V, loH=-15 mA 

VoH2 
Vee=4.75V, V11=2V 2. 4 3.4 Output voltage V1L=0.8V, loH=-3mA 

Vou Vcc=4.75V loL = 12mA 0. 25 
V111=2V 

Vo1.2 V11.=0.8V loL=24mA 0.35 

loZH Vcc=4. 75V Vo=2.7V 
Output current 

lozL 
V1H=2V 

Vo=0.4 V Vu_=0.8V 

IH Vee= 5.25V, V1=2.7V 

Input current 11. Vee=5.25V, v, =0.4 v 
11 Vee= 5.25V, V1=7V 

Output short circuit current** los Vee= 5.25V, V1=0V -15 

Input clamp voltage V1K Vce=4.75V, 11=-18mA 

Supply All outputs HIGH 17 

current All outputs LOW Ice Vee= 5.25V 27 

*** Disable output 32 

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

*** Ice is measured with all outputs open. 

• Switching characteristics ( V cc= 5 V, Ta= 2 5 °C ) 

Max 

0.8 

0.4 

0.5 

20 

-20 

20 

-0. 2 

0. 1 

-130 

-1. 5 

27 

46 

54 

Parameter Sym Test conditions Min Typ Max 

t1·1.11 
Propagation delay time 

tl'lll. C1.=45pF 

tz1. R1.=6670 
Output enable time 

tz11 

t1.z C1.=5pF 
Output disable time 

tHz R1.=6670 

* Switching parameter measurement information 

1. Measurement circuit 
Vee Output 

4.5V 

~ 
Cl) 

::0 
~ 

...... ~~~~Input ..c:: 
Pulse 
generator 

Zout=500 
t---+-----1 ~ 

s 
.... 

<!2 
~ 

i----"R~-------1 

: S1 : 
IY I I 

: TC1. 5k.n ;I: : 
utl Tfr m S2 : 

put L ___________ .J 

2Y Same load circuit as above 

3Y 

4Y 

Same load circuit as above 

Same load circuit as above 

Notes 

12 14 

12 18 

20 30 

15 23 

15 25 

10 18 

Unit 

v 
v 
v 
v 

v 
v 
v 

µA 

µA 

µA 

mA 

mA 

mA 

v 
mA 

mA 

mA 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

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

Waveforms· 1 

3V 

Input ov 

VoH 
l.3V 

In-phase output VoL 

VoH 
l.3V 

VoL 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 

Waveforms-2 

Output control 

Output waveform·l 

Output waveform·2 

Notes 

10% 

tzL 

S1 closed 

S2 closed 

tZH 

S1 closed 

1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 

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

·• Truth tables 
Inputs 

G1 G2 

H L 

L H 

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. 

3V 3V 

10% OV OV 

=4.SV 
-1.SV 

VoL VoL 

VoH VoH 
=l.SV 

-ov S1 closed 

S2 closed 

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 tPLH and tPHL, S1 and S2 are 
closed. 

Outputs 

A y 

x z 
H H 

L L 
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DN74LS244 
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. 

•Features 
• Low input load coefficient (pnp input) 
• Hysteresis (width= 400mV typical) 
• Two-circuit in-phase output-control inputs (G1 and G2 ) 

• High fan-out 3-state outputs Oott = 24mA, Iott = -1 SmA) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram (1/2) 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current 
loH 

foL 
Operating temperature range To pr -20 

P-3 

20-pin plastic DI L package 

P-6 

-
20-pin Panaflat package (50·200) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-15 mA 
64 mA 

25 75 ·c 
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• DC characteristics (Ta=-20-+75 °C) 

Parameter Sym Test conditions Min Typ* 

VIH 2.0 
Input voltage 

Vu. 
Hysteresis vT+-vT- Vcc=4.75V 0.2 0.4 

VoH1 
Vcc=4.75V, V1H=2V 2.0 V1L=0.5V, loH=-15 mA 

Output voltage VoH2 
Vcc=4.75V, VH=2V 2.4 3.4 
V1L=0.8V, IoH=-3mA 

Vou Vcc=4.75V loL=l2mA 0.25 
V111=2V 

loL=24mA 0.35 Vo1.2 V11.=0.8V 

IoZH Vcc=4.75V Vo=2.7V 
Output current 

IozL 
Vrn=2V 

Vo=0.4V V1L=0.8V 

IH Vcc=5.25V, V1 =2.7V 

Input current IL Vcc=5.25V, V1=0.4V 

I1 Vcc=5.25V, V1=7V 

Output short circuit current** Ios Vcc=5.25V, V1=0V -15 

Input clamp voltage V1K Vcc=4.75V, I1 =-18mA 

Supply All outputs HIGH 17 

current All outputs LOW Ice Vcc=5.25V 27 

*** Disable output 32 

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

***Ice is measured with all outputs open. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C) 

Max 

0.8 

0.4 

0.5 

20 

-20 

20 

-0. 2 

0. 1 

-130 

-1. 5 

27 

46 

54 

Parameter Sym Test conditions Min Typ Max 

Propagation delay time 
tPLH 

tPHL CL=45pF 

Output errable time 
tzL RL=6670 

tzH 

Output disable time 
tLZ CL=5pF 

tHz RL=6670 

* Switching parameter measurement information 

1. Measurement circuit 
4.5V 

,,; 
~ 

~ ___ .....,Input -:S 
Pulse ::s 
generator 1-------1 .!::: 

Zout=500 .B 
.... 
~ 

~ 
G 
s 

Vee Output 

r-------------, 
I RL I 

i 51 I 
lY I I 

I I 
ITCL 5k0 ,( I 
'lfr S2 I 

utl I 
put L - - - - - - - - - - - ...J 

2Y Same load circuit as above 

Same load circuit as above 

Same load circuit as above 

Notes 

12 18 

12 18 

20 30 

15 23 

15 25 

10 18 

Unit 

v 
v 
v 

v 

v 

v 
v 

µA 

µA 

µA 

mA 

mA 

mA 

v 
mA 

mA 

mA 

Unit 

ns 

ns 

ns 

ns 

llS 

ns 

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

-?~Q-

I 
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2. Waveforms 

Waveforms-I 

3V 

Input ov 

VoH 
1.3V 

In-phase output Vot 

VoH 
l.3V 

Vm. 

Notes 
1. Input waveform: tr~ I5ns, tr~ 6ns, PRR = IMHz, 

duty cycle= 50%. 

Waveforms-2 

Output control 

Output waveform-I 

Output waveform-2 

Notes 

10% 

tzL 

S1 closed 

S2 closed 

s2 closed 

1. Input waveform: tr~ I5ns, tr~ 6ns, PRR = IMHz, 
duty cycle= 50%. 

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

• Truth tables 
Inputs 

G 

H 

L 

L 

Notes 
I. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. X: Either HIGH or LOW; doesn't matter. 
4. Z: High impedance. 

3V 

10% ov -~'-+-------OV 
S1 closed 

=4.5V 

VoL 

VoH 

=OV 

A 

x 
H 

L 

-270-

---=1.5V 

---L--Z:.==::::;:;~ VoL 

----~.1----'-"'-"-~VoH 
~~--=l.5V 

S1 closed 
s2 closed 

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 tPLH and tPHL' S 1 and S2 are 
closed. 

Outputs 

y 

z 
H 

L 
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DN74LS245 
Octal Bus Transceivers (with 3-state Outputs) 

•Description P-3 
DN74LS245 contains eight bus transmitter/reciver circuits with 
non-inverted outputs. 

• 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) 
• High fan-out OoL = 24mA, IoH = -lSmA) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram (1/2) 

Enable G o----a 
Transceiver(l/8) -----, 

P-6 

DN74LS245 

20-pin plastic DIL package 

-
20-pin Panaflat package (S0-20D) 

I 
I 
I 

Pin configuration (top view) 

.__--'1-~B 

Direction 
Control 

DIR 0-----<1...-t 

• Absolute maximum ratings 

Parameter Sym. 

Input voltage 1 DIR, G 
Vi 

A, B 

Rating 

-0.5] 7.0 

-0.5] 5.5 

* Refer to the family ratings for other parameters. 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current loH 

loL 
Operating temperature range To pr 

Unit 

v 

Min 

4. 75 

-20 

_')71_ 

Typ Max Unit 

5.00 5. 25 v 
-15 mA 

24 mA 

25 75 ·c 

! 
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• DC characteristics (Ta=-20-+75"C) 

Parameter Sym Test conditions Min Typ* 

Vrn 2.0 
Input threshold voltage 

V1L 

VoHI Vcc=4. 75V loH=-3mA 2.4 3.4 

VoH2 
V1H=2V 

loH=-15mA 2.0 V1L=0.8V 
Output voltage 

VoL1 Vcc=4.75V loL=12mA 

VoL2 
V1H=2V 

loL=24mA V1L=0.8V 

I1H Vee=5.25V, V1H=2.7V 

Input current I1L Vee=5.25V, V1H=0.4V 

[ A or B In 
Vee=5.25V 

V1=5.5V 

j DI R or G 112 V1=7V 
-

lozH Vee=5.25V Vo=2.7V 
Output current 

lozL G=2V Vo=0.4V 

Hysteresis vT+-vT- Vee=4.75V 0.2 0.4 

Outpttt short cifcuit current** los Vee=5.25V, Vo=OV -15 

Input clamp voltage V1K Vee=4.75V, I,=-18mA 

leeH Vee=5.25V, &hM.&X 48 

Supply current leeL Vee=5.25V, &'h IJIJ.&X 62 

leez Vee=5.25V, lli h IJIJ.&X 64 

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

• Switching characteristics (V cc= 5 V, Ta= 2 5 "C ) 

Parameter Sym Test conditions 

tPLH 
Propagation delay time 

tPHL CL=45pF 

tzH RL=6670 
Output enable time 

tzL 

tHz CL=5pF 
Output disable time 

kz RL=6670 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse generator 

Zout=500 

Input 

Vee 

D. U. T. 

Output 

Notes 

Min Typ 

8 

8 

25 

27 

15 

15 

DN74LS245 

Max Unit 

v 
0.8 v 

v 
v 

0.4 v 
0.5 v 
20 µA 

-0.2 mA 

0. 1 mA 

0. 1 mA 

20 µA 

-200 µA 

v 
-130 mA 

-1. 5 v 
70 mA 

90 mA 

95 mA 

Max Unit 

12 ns 

12 ns 

40 ns 

40 ns 

25 ns 

25 ns 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161 or equivalent. 

-272-
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2. Waveforms 

W aveforms-1 

Input A 
(or B) 

Output B 
(or A) 

Notes 

DN74LS245 

10% 

1. Input waveform; tr~15ns, tr~6ns, PRR=lMHz, duty cycle 50% 

Waveforms-2 

Output control 

10% 

tPZL 

Output waveform-I sl closed 

S2 closed 

tPZH 

Output waveform-2 
sl closed 

S2 closed 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 

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. 

• Truth tables 

3V 3V 

ov 10% ov 

=4.5V tPLz 

VoL VoL 

VoH VoH 

=OV =1.5V 

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. 

4. When measuring tPLH and tPHL• S1 and S2 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. 

-?7::1-

I 
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DN74LS251 
8- line to 1-line Data Selectors/ Multiplexers (with 3-state Outputs) 

• Description P-2 
DN74LS251 is an 8-line to 1-line data selector/multiplexer 
with 3-state outputs. 

•Features 
• 3-state outputs 
• Complementary outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram ( 1/2) 

Data Inputs 

Data IC Select B o---L.;)0-~~......,_--++---+1----1----++----l-t---ttt---t. 
( Binary) A o---Da-~-<e.....-...--111--!H.----1#----1+1.---+11---f.+.+---I+!---+!. 

Enable o----c1>-----.---l+!-1o---++Ht---1-l+ft----1+1--++Ht---1c1Ht---l+!-1o---+!lh 

y w 
Outputs 

• Recommended operating conditions 

Parameter Sym Min 
Supply voltage Vee 4. 75 

Output current loH 

loL 

Operating temperature range To pr -20 

-274-

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Typ Max 

5.00 5.25 

-2.6 

24 

25 75 

Data 
Inputs 

Data 
Select 

Unit 

v 
mA 
mA 
"C 
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• DC characteristics (Ta= - 2 0 - + 7 5 "C ) 
Parameter Sym Test conditions Min Typ* Max Unit 

Vrn 2.0 v 
Input voltage 

V1L 0.8 v 
VoH 

Vcc=4.75V, Vrn=2V 2. 7 3. 1 v 
V1L=0.8V, IoH=-2.6mA 

Output voltage 
Vou Vcc=4.75V 

l 
IoL= 12mA 0.25 0.4 v 

VoL2 
V1H=2V 

IoL= 24mA 0.35 0.5 v V1L=0.8V 

I1H Vcc=5.25V. V1=2.7V 20 µA 

Input current I1L Vcc=5.25V, V1=0.4V -0.4 mA 

I, Vcc=5.25V, V1=7V 0. 1 mA 

Ioz1 Vcc=5.25V l Vo=2.7V 20 µA 
Output current 

Ioz2 V1H=2V j Vo=0.4V -20 µA 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 -130 mA 

Input clamp voltage V1K Vcc=4. 75V, I1=-18mA -1. 5 v 
l Measurement 7 12 mA 

Supply current*** Ice Vcc=5.25V condition A 

1 Measurement 8.5 15 mA condition B 

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

*** Ice is. measured with all outputs open, 4.SV applied to all data and select inputs, and the following conditions: 
A: enable grounded. 
B: 4.SV applied. 

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

Parameter Sym Inputs Outputs 

tPLH A,B,C 
(4 levels) 

y 
tPHL 

tPLH A,B,C 
(3 levels) 

w 
Propagation delay time 

tPHL 

tPLH 
Data y 

tPHL 

tPLH 
Data w 

tPHL 

tPZH 
Enable y 

Output enable time 
tPZL 

tpzH 
Enable w 

tPZL 

tPHz 
Enable y 

Output disable time 
tPLZ 

tPHZ 
Enable w 

tPLZ 

-?7fi-

Test conditions Min Typ Max Unit 

29 45 ns 

28 45 ns 

20 33 ns 

21 33 ns 

17 28 ns 

CL=l5pF 18 28 ns 

RL=2kn 10 15 ns 

9 15 ns 

30 45 ns 

26 40 ns 

17 27 ns 

24 40 ns 

30 45 ns 

CL=5pF 15 25 ns 

RL=2kn 37 55 ns 

15 25 ns 

I 
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* Switching parameter measurement information 

1. Measurement circuit 

J...fJ Vee 

2. Waveforms 

In-phase output---"'-..1 

DN74LS251 

3V 

ov 

VoH 

1.3V 

VoL 

Same load circuit as above Reverse-phase ___ ..;.__ 
VoH 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 

Waveforms-2 

Output control 

output 
1.3V 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 

-----Si....
1 
-c-lo-se-d"r-1----- """ 4·5V 

Output waveform-I 
S2 closed 

tZH 

Output waveform-2 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 
2. Except when the output is disabled by the output 

control, output waveform-I occurs as a result of 
internal conditions such as a LOW voltage level. 

• Truth tables 
Inputs 

Select 

c B A 

x x x 
L L L 

L L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 
Notes 

~----~--'=.!!..:...VoH 
=1.5V 

S1 closed 

S2 closed 
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 tPLH and tPHL• S1 and S2 are 
closed. 

Outputs 

Enable 
y w s 

H z z 
L Do Do 
L D1 D1 
L D2 D2 
L D3 03 
L D4 D4 
L Ds Ds 
L D6 D6 
L D1 D1 

1. H: HIGH voltage level. 4. Z: High impedance (OFF). 

2. L: LOW voltage level. 5. 0 0 -D7 : Levels of related D inputs. 

3. X: Either HIGH or LOW; doe~n't matter. 
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DN74LS253 
Dual 4-line to 1-line Data Selectors/Multiplexers (with 3-state Outputs) 

• Description 
DN74LS253 contains two 4-line to 1-line data selector/multi­
plexer circuits with 3-state outputs. 

•Features 
• Independent output-control inputs for each circuit 
• Common selector inputs for both circuits 
• 3-state outputs 
• Wide operating temperature range (Ta= -20 to +75°C) 

• logic diagram 

Output 
Control G1 o---«'>-----------

Data 1 

lC30-~~--+-t=::t=::1==~ 

Select { ~ _ _.~_..,.._ 
2Co<>-----+--+.--11-+-..---.. 

Data 2 

Output 
Control G2 .,,__..,.>------+--------' 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current 
loH 

101. 

Operating temperature range To pr 

Output 
lY 

Output 
2Y 

Min 

4. 75 

-20 

'l"7"7 

P-2 

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Data 
Inputs 

Typ 

5.00 

25 

Max 

5. 25 

-2.6 

8 

75 

Unit 

v 
mA 
mA 
·c 
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• DC characteristics (Ta= -2 0 -+ 7 5 °C ) 

Parameter Sym Test conditions Min Typ* 

Input voltage 
V1H 2.0 

V1L 

VoH 
Vcc=4.75V, VIH=2V 2.4 3. 1 
V1L=0.8V, loH=-2.6mA 

Output voltage Vou Vcc=4.75V 1 loL=4mA 0.25 

VoL2 
Vrn=2V 

l loL=8mA 0.35 V1L=0.8V 

IIH Vcc=5.25V, V1=2.7V 

Input current I1L Vcc=5.25V, V1 =0.4V 

I I Vcc=5.25V, V1=7V 

Output current 
loz1 Vcc=5.25V l Vo=2.7V 

loz2 VIH=2V j Vo=0.4V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4. 75V, l1=-l8mA 
l Measurement 7 

Supply current condition A Ice Vcc=5.25V J Measurement 8.5 
condition B 

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

*** Ice is measured with all outputs grounded and the following conditions: 
A: all inputs grounded. 
B: 4.SV applied to output control and all inputs grounded. 

• Switching characteristics (Vee=SV, Ta=25°C) 

Parameter Sym Inputs 

tPLH 
Data 

tPHL 
Propagation delay time 

tPLH 
Select 

tPHL 

tzH Output 
Output enable time 

Control tzL 

tHz Output 
Output disable time Control tr,,z 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=SO!l 
.,,.; 
Q) 

:0 
~ 

-:S 
§ 
s ... 
~ 

<!) 

p::: 

Outputs 

y 

y 

y 

y 

Vee 

G 

Co 
C1 
C2 
C3 
A 
B 

y 

Test conditions Min Typ 

17 

13 

CL=l5pF 30 

RL=2k!l 21 

15 

15 

CL=5pF 27 

RL=2k!l 18 

Notes 

DN74LS253 

Max Unit 

v 
0.8 v 

v 
0.4 v 
0.5 v 

20 µA 

-0.4 mA 

0. 1 mA 

20 µA 

-20 µA 

-130 mA 

-1. 5 v 
12 mA 

14 mA 
··'-

Max Unit 

25 ns 

20 ns 

45 ns 

32 ns 

28 ns 

23 ns 

41 ns 

27 ns 

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

-?7R-
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2. Waveforms 

W aveforms-1 

3V 

Input ov 

VoH 

l.3V 

In-phase output VoL 

VoH 
l.3V 

VoL 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 

Waveforms-2 

---3v 

Output control 10% -------ov 
tzL 

Output waveform-I 

tZH 

Output waveform-2 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 
2. Except when the output is disabled by the output 

control, output waveform-I occurs as a result of 
internal conditions such as a LOW voltage level. 

• Truth tables 

=4.5V 

VoH 

S1 closed 

s2 closed 

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 tPLH and tPHL• S1 and S2 are 
closed. 

Select inputs Data inputs butput control Outputs 

B A Co C1 C2 C3 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 voltage level. 3. X: Either HIGH or LOW; doesn't matter. 

2. L: LOW voltage level. 4. Address inputs A and Bare the same for both. 
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DN74LS257A 
Quad 2- line to 1-line Data Selectors/ Multiplexers (with 3-state Outputs) 

• Description 

DN74LS257 A contains four 2-line to 1-line data selector/multi­
plexer circuits with 3-state outputs. 

• Features 
• 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) 

• Logic diagram 

Output G 
Control 

lAo-~~~~~....r~ 

lY 

2Y 

3Y 

4Y 

• Recommended operating conditions 

Parameter Sym Min 
Supply voltage Vee 4. 75 

Output current 
loH 

IOI. 
Operating temperature range Topr -20 

-280-

P-2 

16-pin plastic DIL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5. 25 v 
-2.6 mA 

24 mA 

25 75 "C 
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• DC characteristics (Ta=-20-+75°C) 

Parameter Sym 

VIH 
Input voltage 

V1L 

VoH 

Output voltage Vou 

VoL2 

s 
Inputs other than S 

I1H 

Input current 
s 

Inputs other than S 
I1L 

s 
Inputs other than S 

I I 

Output current** 
IoZH 

IozL 

Output short circuit current*** Ios 

Input clamp voltage v," 
**** All outputs HIGH 

Supply All outputs LOW Ice 
current All outputs OFF 

*When constant at Vee= SV, Ta= 25°C. 
**OFF condition (high impedance condition). 

Test conditions 

Vcc=4. 75V, VIH=2V 
V1L=0.8V, loH=-2.6mA 
Vcc=4.75V l IOI.= 12mA 
V1H=2V 

l Vn.=0.8V 101.= 24mA 

Vcc=5.25V 
V1=2.7V 

Vcc=5.25V 
v, =0.4 v 
Vcc=5.25V 
V1=7V 

Vcc=5.25V l Vo=2.4V 
V1H=2V l Vo=0.4V 

Vcc=5.25V, Vo=OV 

Vcc=4. 75V, I1=-l8mA 

Vcc=5.25V 

Min Typ* 

2.0 

2.4 3.1 

0.25 

0.35 

-15 

6.2 

10 

12 

*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 7 seconds. 

Max 

0.8 

0.4 

0.5 

40 

20 

-0.8 

-0.4 

0. 2 

0. 1 

20 

-20 

-130 

-1. 5 

10 

16 

19 

**** Measured with all outputs open and all possible inputs grounded in the range that fulfills the desired output 
condition. 

• Switching characteristics (Vee= 5 V, Ta= 25 °C) 

Parameter Sym Inputs Outputs Test conditions Min Typ Max 

tPLH 12 18 
A, B y 

tPHL 12 18 
Propagation delay time 

tPLH C1.=45pF 14 21 s y 
tPHL RL=6670 14 21 

tZH 20 30 
Output enable time G y 

tHz 20 30 

tHz C1.=5pF 18 30 
Output disable time G y 

RL=6670 tLz 16 25 

* Switching parameter measurement information 

1. Measurement circuit Vee 

Pulse 
generator 

Oc .,; 
Zout=500 Q) 

::0 

Output 

;3 s 
5k0 

-s 
A 5 

s B 

..... 
<!! 
~ r Notes 

Unit 

v 
v 
v 
v 
v 

µA 

µA 

mA 

mA 

mA 

mA 

µA 

µA 

mA 

v 
mA 

mA 

mA 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

1. CL includes probe and tool floating capacitance. 
2. Diodes are all MA16l. 

I 
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2. Waveforms 

Waveforms- I 

Input 

In-phase output 

Reverse-phase output-------1 

Notes 

DN74LS257A 

3V 

1. Input waveform: tr~ I5ns, tr~ 6ns, PRR = IMHz, duty cycle= 50%. 

Waveforms-2 

Output control 
-"""""'!lt::--t------ 3V 

Output waveform-I S, closed 

s2 closed 

S1 closed 

VoL 

Output waveform-2 
____ s_2_c_1o_s_ed ______ =OV 

Notes 
1. Input waveform: tr~ I5ns, tr~ 6ns, PRR = IMHz, 

duty cycle = 50%. 
2. Except when the output is disabled by the output 

control, output waveform-I occurs as a result of 
internal conditions such as a LOW voltage level. 

• Truth tables 

Inputs 

G s 
H x 
L L 

L L 

L H 

L H 

Notes 

A 

x 
L 

H 

x 
x 

I 

10% 

tPLz 

S
1 

closed OV 
S2 closed 

=1.5V 
O.SV 

=l.5V 

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. 

Outputs 
B 

x z 
x L 

x H 

L L 

H H 

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

2. L: LOW voltage level. 4. Z: High impedance. 

-282-



LS TTL DN?4LS Series DN74LS258A 

DN74LS258A 
Quad 2-line to 1-line Data Selectors/ Multiplexers (with 3-state Outputs) 

• Description 

DN74LS258A contains four 2-line to 1-line data selector/multi­
plexer circuits with 3-state outputs. 

•Features 
• Inverted output 
• 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) 

• Logic diagram 

Output c Control 

IA 

lB lY 

2B 2Y 

3A 

3B 
3Y 

4A 

4B 4Y 

Select 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Iott 
Output current 

IoL 

Operating temperature range Topr -20 

P-2 

16-pin plastic DlL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

l 
lA 2 

Inputs 

lB 

l
2A 5 

Inputs 

2B 

Typ Max Unit 

5.00 5.25 v 
-2.6 mA 

24 mA 

25 75 ·c 
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• DC characteristics (Ta= - 2 0 ~ + 7 5 °C ) 

Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
VIH 2.0 v 
V1L 0.8 v 
VoH 

Vcc=4. 75V, VIH=2V 2.4 3.1 v V1L=0.8V, IoH=-2.6mA 
Output voltage 

Vou Vcc=4.75V T IoL= 12mA 0.25 0.4 v 
V1H=2V 

VoL2 V1L=0.8V l loL=24mA 0.35 0.5 v 
s Vcc=5.25V 40 µA 

Inputs other than S 
l1H 

V1 =2.7V 20 µA 

Input current 
s Vcc=5.25V -0.8 mA 

Inputs other than S 
l1L V1 =0.4 V -0.4 mA 

s Vcc=5.25V 0.2 mA 

Inputs other than S 
11 

V1=7V 0. 1 mA 

Output current** 
loZH Vcc=5.25V T Vo=2.4V 20 µA 

lozL VIH=2V ( Vo=0.4V -20 µA 

Output short circuit current*** los Vcc=5.25V, Vo=OV -15 -130 mA 

Input clamp voltage V1K Vcc=4. 75V, l1=-l8mA -1.5 v 
**** All outputs HIGH 4 7 mA 
Supply All outputs LOW Ice Vcc=5.25V 8.8 14 mA 
current 

All outputs OFF 12 19 mA 

* When constant at Yee =SY, 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. 

• Switching characteristics(Vee=5V, Ta=25°C) 

Parameter Sym Inputs 

tPLH 
A, B 

tPHL 
Propagation delay time 

tPLH s 
tPHL 

tPZH 
Output enable time G 

tPZL 

tPHZ 
Output disable time G 

tPLZ 

* Switching parameter measurement information 

1. Measurement circuit 
4.5V 

Outputs 

y 

y 

y 

y 

Vee 

Test conditions Min Typ Max Unit 

12 18 ns 

12 18 ns 

RL=6670 14 21 ns 

C1.=45pF 14 21 ns 

20 30 ns 

20 30 ns 

RL=667 n 18 30 ns 

CL=5pF 18 25 ns 

r---------, 

Input 

I 
I 
I 
I 
I 

lYl>-+---1 ~,.,_1-6-191--l ..... ~ I 

Pulse 
generator 

Zout=500 

I I 

1-;+;CL 5k!l 5 2 ir : 
OutL------ - -J 
put 
~~~~~~~~--. 

Same load circuit as above 

Same load circuit as above 

Same load circuit as above 

Notes 
1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161 or equivalent. 
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2. Waveforms 

Waveforms-I 

Input 

In-phase output 

Reverse-phase output 

Notes 

1.3V 

1.3V 

DN74LS258A 

3V 

ov 

VoH 

VoL 

VoH 

VoL 

1. Input waveform: tr~ I5ns, tr~ 6ns, PRR = IMHz, 
duty cycle= 50%. 

Output control 
3V 

ov 
tPZL 

=4.5V 
Output waveform-I S1 closed 

S2 closed VoL 
tpZH 

Output waveform-2 
S1 closed VoH 

S2 closed 
=OV 

Notes 
1. Input waveform: tr ~ I5ns, tr~ 6ns, PRR = IMHz, 

duty cycle = 50%. 
2. Except when the output is disabled by the output 

control, output waveform-I occurs as a result of 
internal conditions such as a LOW voltage level. 

• Truth tables 

Inputs 

G s 
H x 
L L 

L L 

L H 

L H 

Notes 

A 

x 
L 

H 

x 
x 

10% 
S

1 
closed OV 

S2 closed 
=l.5V 

0.5V 

I. tm ~V'" 0.5V 

=l.5V 

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 tPLH and tPHL' S1 and S2 are 
closed. 

Outputs 

B y 

x z 
x H 

x L 

L H 

H L 

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

2. L: LOW voltage level. 4. Z: High impedance. 

I 



LS TTL DN74LS Series DN74LS260 

DN74LS260 
Dual 5- input Positive NOR Gates 

• Description P-1 
DN74LS60 contains two 5-input positive-logic NOR gate 
circuits. 

• Features 
• Low power consumption (Pct = 20mW typical) 
• High speed ( tp ct = 9ns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic DIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 
Supply voltage Vee 4. 75 5.00 5.25 v 

Output current foH -400 µA 

foL 8 mA 
Operating temperature range To pr -20 25 75 ·c 

-?AR-
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• DC characteristics (Ta= -2 0 ~ + 7 5 °C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
V111 2. 0 v 
V11. 0.8 v 

Vo11 Vee=4. 75V, V11.=0.8V 2. 7 3.4 v 
1011= -400µA 

Output voltage Vo1.1 Vee=4. 75V 1 lOI.=4mA 0. 25 0.4 v 
Vo1.2 V111=2V [ loi.=8mA 0.35 0. 5 v 

1111 Vee= 5.25V 20 µA 
V1=2.7V 

Input current 111. 
Vee =5.25V -0.4 mA 
V1=0.4V 

11 Vee =5.25V 0. 1 mA 
V 1 ~7V 

Output short circuit current** los Vee=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage v,I\ Vee=4. 75V -1. 5 v 
l1=-18mA 

Supply current*** 
Icrn Vee= 5.25V, 4 mA 

Ice1. Vee= 5.25V, 5 .. 5 mA 

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

• Switching characteristics ( V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Test conditions Min Typ Max Unit 

Propagation delay time 
tl'LH C1.=15pF 

tl'HI. R1.=2K!1 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=i'iO.O 

Notes 

Input Vee 

500 

Output 

r 
1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 

12 ns 

12 ns 

2. Waveforms 

Input 

tp1£.H 
VoH 

l.3V , 
-----------VoL 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle= 50%. 
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DN74LS266 
Quad 2- input Exclusive NOR Gates (with Open Collector Outputs) 

• Description 
DN74LS266 contains four 2-input exclusive NOR gate circuits 
with open collector oµtputs. 

•Features 
• "Wired" AND capability 
• Low power consumption (Pd= 40mW typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• 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 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

HIGH level output voltage VoH 

LOW level output voltage IOJ. 

Operating temperature range To pr -20 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
5. 5 v 

8 mA 

25 75 °C 
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• DC characteristics (Ta= -2 0 ~ + 7 5 °C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
V1H 2.0 v 
V11. 0.8 v 
Vou Vcc=4.75V 1 loL=4mA 0.25 0.4 v 

Output voltage 
Vo1.2 

V1H=2V 
r loL=8mA 0. 35 0.5 v V1L=0.8V 

l1H 
Vcc=5.25V 40 µA 
V1=2.7V 

Input current 111. Vcc=5.25V -0.8 mA 
V1=0.4V 

1, Vcc=5.25V 0.2 mA 
V1=7V 

Output current loH 
Vcc=4.75V, Vou=5.5V 100 µA 
V1H=2V, V11.=0.8V 

Input clamp voltage V1K 
Vcc=4.75V -1. 5 mA 
11=-18mA 

Supply current** Ice Vcc=5.25V 8 13 v 
* When constant at V cc =SY, Ta= 25°C. 

** Measured with all outputs open and input on one side of each gate grounded while 4.SV is applied to the other 
side. 

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

Parameter Sym Inputs Test conditions 

tPLH other 
A or B 

input Low tPHL CL=l5pF 
Propagation delay time 

tPLH R1.=2k0 other 
A or B 

input Low tPHL 

* Switching parameter measurement information 

1. Measurement circuit 2. Waveforms 
Vee 

Input 

Input Pulse 
generator 

D.U.T. 1-----41---<l Output 
Zout=500 

500 ....___......-__, r 
Notes Notes 

Min Typ Max Unit 

18 30 ns __ ,,_._ 

18 30 ns 

18 30 ns 

18 30 ns 

tPL£ VoH 
l.3V 

'-~~~~--~~~-VoL 

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

1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 
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DN74LS279 
Quad S-R Latches 

• Description P-2 

DN74LS279 contains four R-S flip-flop circuits. 

•Features 
• Low power consumption (Pd= 19mW typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

16-pin plastic DIL package 

• Logic diagram { 1/4) 
P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5. 25 v 

Output current 
loH -400 µA 

loL 8 mA 

Operating temperature range To pr -20 25 75 "C 
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• DC characteristics (Ta= -20 ~+75°C) 

Parameter Sym Test conditions Min Typ* 

Input voltage 
VIH 2.0 

Vu_ 

VoH Vcc=4.75V, V1H=2V 2. 7 3.4 
V1L=0.8V, IoH=-400µA 

Output voltage 
You Vcc=4. 75V 1 IoL=4mA 0. 25 

Vo1.2 
VIH=2V J IoL=8mA 0. 35 Vn.=0.8V 

I1H Vcc=5.25V 
V1=2.7V 

Input current I1L Vcc=5.25V 
V1=0.4 V 

I1 Vcc=5.25V 
V1=7V 

Output short circuit current** los Vcc=4.75V, Vo=OV -15 

Input clamp voltage V1K Vcc=5.25V 
11=-18mA 

Supply current*** Ice Vcc=5.25V 3.8 

* When constant at V cc = 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 R inputs grounded, and 4.SV applied to all S inputs. 

• Switching characteristics (Vee= 5 V, Ta=25 °C) 

Parameter Sym Inputs 

tPLH s 
Propagation delay time tPHL 

tl'HL R 

·* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=50n 

Input 

500 

Vee 

D.U. T. 

Notes 

Outputs Test conditions 

CL=l5pF 
Q 

RL=2k0 

Output 

r 

Min 

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

-?01-

Typ 

12 

13 

15 

DN74LS279 

Max Unit 

v 
0.8 v 

v 

0. 4 v 
0. 5 v 

20 µA 

-0. 4 mA 

0. 1 mA 

-100 mA 

-1. 5 v 

7 mA 

Max Unit 

22 ns 

21 ns I 
27 ns 
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2. Waveforms 

• Truth tables 

s ** 
H 

L 

H 

L 

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

Input ~~---ov 

Output ----tp-H"L I- tPLHH r-- VoH 

~~v ~~v 
.__-------~~~~VoL 

Notes 
1. Input waveform: tr~ ISns, tr~ 6ns, PRR = I MHz, 

duty cycle = 50%. 

Inputs 

R 

H 

H 

L 

L 

3. Q0 : 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. 

DN74LS279 

Outputs 

Q 

Qo 

H 

L 

H • 
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DN74LS283 
4-bit Binary Full Adders (with Fast Carry) 

• Description P-2 

DN74LS283 is a 4-bit full adder with a "look-ahead" carry. 

•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 OIL package 

P-5 
• Logic diagram 

C4 
16-pin Panaflat package (S0-160) 

B4 
A4 Pin configuration (top view) 

I I4 

B3 
A3 I3 

B2 
A2 I2 

B1 
Ai Ii 
Co 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 
Supply voltage Vee 4. 75 5.00 5.25 v 

loH -400 µA 
Output current 

loL 8 mA 

Operating temperature range To pr -20 25 75 "C 

'lO'l _ 
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• DC characteristics (Ta= -2 0 ~ + 7 5 °C) 

Parameter Sym Test conditions Min Typ* 

Input voltage 
V1H 2.0 

V11. 

VoH 
Vcc=4.75V, V1H=2V 2. 7 3.4 V11.=0.8V, loH=-2.6mA 

Output voltage 
Vou Vcc=4. 75V [ I01.=4mA 0.25 

V1H=2V 
Vo1.2 V11.=0.8V l Io1.=8mA 0.35 

Inputs other than C0 Vcc=5.25V 

Co 
I1H V1=2.7V 

Input current 
Inputs other than C0 Vcc=5.25V 

Co 
111. V1=0.4V 

Inputs other than C0 Vee= 5.25V 

Co 
I, 

V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 

Input clamp voltage V11.; Vcc=4.75V, 11=-18mA 

All outputs HIGH 22 
Supply 

All outputs LOW Ice Vcc=5.25V 19 
current 

All outputs OFF 19 

* When constant at V cc = SV, Ta= 25°C. 
** Only one output alt a time short circuited to GND. Also, short circuit time to GND within 7 seconds. 

• Switching characteristics ( V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Inputs Outputs Test conditions Min Typ 

tPLH 16 
Co k 

tPHL 15 

tPLH 15 
Ai, Bi ki 

CL=l5pF 15 tPHL 
Propagation delay time 

tPLH RL=2k!l 11 
Co C4 

11 tPHL 

tPLH 11 
Ai, Bi C4 

12 tPHL 

* Switching parameter measurement information 
Vee Output 

t. Measurement circuit 4.5 v 
-------, 
RL : 

C4 I I 
Out 1 1 

put L~~':.- _____ J 
Same load circuit as above 

Same load circuit as above 

Same load circuit as above 

Same load circuit as above 

Notes 

DN74LS283 

Max Unit 

v 
0.8 v 

v 
0.4 v 
0.5 v 
40 µA 

20 µA 

-0.8 mA 

-0.4 mA 

0. 2 mA 

0. 1 mA 

-100 mA 

-1. 5 v 
39 mA 

34 mA 

34 mA 

Max Unit 

24 ns 

24 ns 

24 ns 

24 ns 

17 ns 

22 ns 

17 ns 

17 ns 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161 or equivalent. 

-294-



LS TTL DN?4LS Series DN74LS283 

2. Table of measurement conditions 

Para- Input Inputs Outputs 

meter Output 84 A4 83 A3 82 

Co GND GND GND GND GND 
-+Ii or C4 GND 4.5V GND 4.5V GND 

GND GND GND GND GND 

GND GND GND GND GND 
IN 

GND GND GND IN GND IN GND 
tPLH GND IN 
tPHL Ai or Bi IN GND GND GND GND 

-+Ii or C4 GND GND GND GND GND 

GND GND GND GND 4.5V 
IN 

GND GND 4.5V IN GND IN 4.5V 
4.5V IN GND GND GND IN 4.5V 

3. Waveforms 

3V 

Input ov 

VoH 

In-phase output l.3V 
tpHL VoL 

Reverse-phase tpLH 

VoH output 
1.3V 

VoL 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns, PRR = lMHz, 

duty cycle = 50%. 

A2 81 A1 Co C4 I4 I3 Ii I1 
GND GND GND IN OUT 
4.5V GND 4.5V IN OUT OUT OUT OUT OUT 

GND GND IN GND OUT IN GND 
GND GND GND GND OUT IN 

GND GND GND GND OUT 

GND GND GND GND OUT 

GND 4.5V IN GND OUT OUT IN 4.5V 
IN GND GND GND OUT OUT 

4.5V 

GND GND GND GND OUT OUT 

GND GND GND GND OUT OUT 

• Truth tables 
Outputs 

Inputs WhenC0 ~1~ 
~en=H Whe 

C2 = L C2 = H 

A1 % ~ % % % ~ % % ~ ~ 83 A4 84 I3 k4 C4 I3 I4 C4 

L L L L L L L H L 

H L L L H L L L H 

L H L L H L L L H 

H H L L L H L H H 

L L H L L H L H H 

H L H L H H L L L 

L H H L H H L L L 

H H H L L r. H H L 

L L L H L H L H H 

H L L H H H L L L 

L H L H H H L L L 

H H L H L L H H L 

L L H H L L H H L 

H L H H H L H L H 

L H H H H L H L H 

Notes H H H H L H H H H 

1. Ai, Bi, A2, B2, and Co input requirements are used 
to determine values for. ~ 1 , ~2 , and the internal carry C2. 
C2, A3 , B3 , At, and B4 values are used to detennine 

the outputs ~3 , ~4, C4. 
{C2 is not output as an external signal.) 

2. H: HIGH voltage level. 

3. L: LOW voltage level. 
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DN74LS290 
Decade Counters 

• Description 
DN74LS290 is an asynchronous decade counter with a direct­
coupled reset input and nine direct-coupled set inputs. 

•Features 
• Direct-coupled reset input 
• Nine direct-coupled set inputs 
• Capability for independent use as binary and quinary coun­

ters 
• High-speed counting (fmax = 42MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

tw 
3V 

ov Ro 
tsu 

3V 

Aor B l.3V 

Input ------ ov 

• Absolute maximum ratings 

Parameter Sym. Rating Unit 

Input voltage J R -o.51 7.0 v, 
-o.5 T v 

A,B 5.5 
* Refer to the family ratings for other parameters. 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

loH 
Output current 

IOI. 
Operating temperature range To pr -20 

A input 0 
Count frequency fcount 

0 B input 

A input 15 
Pulse width B input tw 30 

Reset input 15 
Set-up time tsu 25 
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DN74LS290 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

I Qc 4 
Outputs 

Qu 

9 Q"I Outputs 

Q1J 

Typ Max Unit 

5.00 5.25 v 
-400 µA 

8 mA 

25 75 °C 

32 MHz 

16 MHz 

ns 

ns 

ns 

ns 
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• DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

VIH 2.0 v 
Input voltage 

V1L 0.8 v 
VoH 

Vcc=4.75V, V1H=2V 
2. 7 3.4 v 

V1L=0.8V, loH=-400µA 

Output voltage** Vou Vcc=4.75V loL=4mA 0. 25 0.4 v 
VIH=2V 

VoL2 V1L=0.8V loL=8mA 0. 35 0.5 v 
-

Any Reset 20 µA 

A input IIH 
Vcc=5.25V 

40 µA 
V1=2.7V 

80 µA B input 

Any Reset -0.4 mA 

Input current A input 111. 
Vcc=5.25V 

-2.4 mA 
V1=0.4V 

-3.2 mA B input 

Any Reset V1=7V 0. 1 mA 

A input 11 Vcc=5.25V 0.2 mA 

B 
V1=5.5V 

0.4 mA input 

Output short circuit current*** las Vo=OV -15 -100 mA 
Vcc=5.25 

Input clamp voltage V1K 
Vcc=4.75V -1. 5 v 
I1=-l8mA 

--~- . 
Supply current**** Ice Vcc=5.25V 9 15 mA 

*When constant at Vee= SV, Ta= 25°C. 
**When testing QA output, a current to which the rated upper limit value for the 11L of the B input has been added is 

applied to the specified IoL· 
*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 

**** Ice is measured with all outputs open and all inputs except both R0 inputs grounded; 4.SV applied momentarily 
to both Ro inputs, following which they are grounded. 

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

Parameter Sym Inputs Outputs Test conditions Min Typ Max Unit 

A QA 32 42 MHz 
Maximum count frequency fmax 

B QB 16 MHz 

tPLH 10 16 ns 
A QA 

tPHL 12 18 ns 

tPLH 32 48 ns 
A Qo 

50 tPHL 34 ns 

tPLH 10 16 ns 
B Qs RL=2k0 

21 tPHL 14 ns 

Propagation delay time tPLH 
CL=l5pF 

21 32 ns 
B Qc 

tPHL 23 35 ns 

tPLH 21 32 ns 
B Qo 

35 tPHL 23 ns 

tPHL Set-to-0 QA-QD 26 40 ns 

tPLH QA, Qo 20 30 ns 
Set-to-9 

tPHL Qs, Qc 26 40 ns 
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* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=500 

4.5V 

Same load circuit as above 
Same load circuit as above 

1. Ct includes probe and tool floating capacitance. 

2. Diodes are all MA161. 

3.Wavefonns 

DN74LS290 

2. Table of measurement conditions 

p ara- Input Inputs Outputs 

m eter Output A B Ro R9 QA Qs Qc Qo 

fmax 
A .... Q IN to QA GND GND OUT OUT OUT OUT 
B ...... Q 4.5V IN GND GND OUT OUT OUT 
A .... QA IN to QA GND GND OUT 
A .... QD IN to QA GND GND OUT 

tPLH 
B** .... Qs 4.5V IN GND GND OUT 
B** .... Qc 4.5V IN GND GND OUT 

tPHL 
B** .... Qo 4.5V IN GND GND OUT 
Ro -+Q*** IN* to QA IN GND OUT OUT OUT OUT 
Rg .... Q*** IN* to QA GND IN OUT OUT OUT OUT 

* 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.SV applied to 

terminals to which input pulse is not applied. 

Waveforms-I fm.., tPLH. tPHdClock-+Q) Wav.eforms-2 tPHL (Ro-+ Q) 

Clock 

Q.\ 

Outputs 

-----..--VoH 

Vo1. 

------VoH 

----+-<------Vo1. 

1 ------voH 

-----~-----Vo1. 

~----VoH 

3V 

Ro ov 
Outputs 

VoH QA-QD 

VoL 

-----.J.'------Vo1. Waveforms-3 tPLH, tPHdR9 .... Q) 

Notes 
1. Input waveform: tr ~ 15ns, tr~ 6ns, 

PRR = lMHz, duty cycle = 50%. 3V 
2. Pulse generator output impedance: Zout = 50 ohms. 
3. t0 is the bit time when all outputs are LOW. 

VoH 

Outputs 
Vo1. 

J~-v--------- VoH 

QA, Qo----"'------------ Vo1. 

Notes 1. tr;;;;l5ns, tr ~5ns 

-?QR-
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• Logic diagram 

R 9 (1) 
R 9 (2) 

J 
Input An-----+-------<P 

Ro (1) 
Ro (2) 

J Qi---+--+----< i Qc 

Qi----+-----< l Qo 

Qt---+-~ ---

_?QQ_ 

DN74LS290 

Outputs 

I 
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DN74LS293 
4- bit Binary Counters 

• Description 
DN74LS293 is an asynchronous 4-bit binary (hexadecimal) 
counter with direct-coupled reset input. 

• Features 
• Direct-coupled reset input 
• Capability for independent use as binary and octal counters 
• High-speed counting (fmax = 42MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Timing definition 

tw 
3V 

Ro ov 
tsu 

3V 

A or B l.3V 

Input ------- ov 

• Absolute maximum ratings 

Parameter Sym. Rating Unit 

Input voltage T R -o.5 I 1.0 
V1 v l A,B -o.5 I 5.5 

* Refer to the family ratings for other parameters. 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current 
Im1 

101. 

Operating temperature range To pr -20 

A input 
fcount 

0 
Count frequency 

B input 0 

A input 15 
Pulse width B input t11· 30 

Reset input 15 

Set-up time tsu 25 

DN74LS293 

P-1 

14-pin plastic DI L package 

P-4 

14-pin Panaflat package ($0·140) 

Pin configuration (top view) 

I Qc 4 
Outputs 

QR 

9 QA I 
Outputs 

Qn 

Typ Max Unit 

5. 00 5.25 v 
-400 µA 

8 mA 

25 75 oc 
32 MHz 

16 MHz 

ns 

ns 

ns 

ns 



LS TTL DN74LS Series DN74LS293 

• DC characteristics (Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

VIH 2.0 v 
Input voltage 

V1L 0.8 v 
VoH Vcc=4.75V, VIH=2V 2. 7 3. 4 v 

V1L=0.8V, loH=-400µA 

Output voltage** You Vcc=4.75V loL=4mA 0. 25 0.4 v 
VIH=2V 

VoL2 V1L=0.8V loL=8mA 0. 35 0.5 v 
Any Reset 20 µA 

A input I1H 
Vcc=5.25V 

40 µA 

B input 
V1=2.7V 

40 µA 

Any Reset -0.4 mA 

Input current A input 111. 
Vcc=5.25V 

-2.4 mA 

B input 
V1=0.4V 

-1. 6 mA 

Any Reset V1=7V 0. 1 mA 

A input I, Vcc=5.25V 0.2 mA 

B input 
V1=5.5V 

0.2 mA 

Output short circuit current*** los Vo=OV -15 -100 mA 
Vcc=5.25 

Input clamp voltage V1K Vcc=4. 75V 1. 5 v 
I1=-18mA 

9 15 mA Supply current**** Ice Vcc=5.25V 

*When constant at Yee =SY, Ta= 25°C. ! 
**When testing QA output, a current to which the rated upper limit value for the I1L of the B input has been added is 

applied to the specified IoL· 
*** Only one output at a tiine short circuited to GND. Also, short circuit time to GND within 1 second. 

**** Ice is measured with all outputs open and all inputs except both Ro inputs grounded; 4.SV applied momentarily 
to both Ro inputs, following which they are grounded. 

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

Parameter Sym Inputs Outputs Test conditions Min Typ Max Unit 

fmax 
A QA 32 42 MHz 

Maximum count frequency 
B Qs 16 MHz 

tPLH 10 16 ns 
A QA 

tPHL 12 18 ns 

tPLH 46 70 ns 
A Qn 

tPHL 
CL=l5pF 

46 70 ns 

tPLH 10 16 ns 

Propagation delay time 
B Qs RL=2k0 

tPHL 14 21 ns 

tPLH 21 32 ns 
B Qc 

tPHL 23 35 ns 

tPLH 34 51 ns 
B QD 

tPHL 34 51 ns 

tPHL Set-to-0 QA-QD 26 40 ns 
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* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 
Zout=SOO 

4.5V 

A 
B 

Ro 
Ro 

2. Table of measurement conditions 

Parameter Inputs/Outputs 
A 

fmax 
A -+Q IN 

B **-+Q 4.SV 

A -+QA IN 

A -+Qo IN 

tPLH B **-+Qs 4.SV 

tPHL B **-+Qc 4.5V 

B **-+Qo 4.5V 

Ro -+Q IN * 

* Applied for initialization. 

Vee 

Qs 
Qc 
Qo 

Inputs 

B 

to QA 

IN 

to QA 

to QA 

IN 

IN 

IN 

to QA 

Same load circuit as above 

Q Same load circuit as above 
0 Same load circuit as above 

Notes 

DN74LS293 

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

Outputs 

Ro QA Qs Qc Qo 

GND OUT OUT OUT OUT 

GND OUT OUT OUT 

GND OUT 

GND OUT 

GND OUT 

GND OUT 

GND OUT 

IN OUT OUT OUT OUT 

**For characteristic measurement from B input, QA and Bare disconnected and pulse is applied to B input. 
***Measured for each input terminal; 4.SV applied to terminals to which input pulse is not applied. 

3.Waveforms 

Waveforms-I fm.., tPLH, tPHdCiock-+Q) Waveforms-2 tPHdRo-+ Q) 

3V 

Clock ov 
VoH 

Ro 
VoL 

Outputs 
Qs 

VoH Outputs 

VoL 
QA-QD 

VoH 

VoL Notes 1. tr~15ns. tf~5ns 
VoH 

VoL 
Notes 
1. Input waveform: tr~ ISns, tr~ 6ns, 2. Pulse generator output impedance: Zout =SO ohms. 

PRR = IMHz, duty cycle= 50%. 3. tn is the bit time when all outputs are LOW. 
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• Truth tables 

Reset inputs Outputs 

RooJ Rot2l Qn ] Qc ] Qs 1 QA 
H H L ] L ] L 1 L 

L x Count 

x L Couot 

Count 
Outputs 

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 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 QA is connected to input Band count pulse is applied to input A. 

• Logic diagram 

Outputs 

. ..._ ____ "Qc 

:.,__ ____ ,,.,. Qv 
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DN74LS365A 
Hex Bus Drivers (with 3-state Outputs) 

• Description 
DN74LS365A contains six 3-state output buffer circuits with 
common output-control inputs G1 and G2 • 

•Features 
• High fan-out (IoL = 24mA, Iott = -2.6mA) 
• Wide operating temperature range (Ta = -20 to +75°C) 

• Truth tables 
Inputs Outputs 

G1 G2 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 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current loH 

loL 
Operating temperature range To pr -20 
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DN7.4LS365A 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (50-160) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5.25 v 
-2.6 mA 

24 mA 
25 75 "C 
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• DC characteristics (Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* 

Input voltage 
V1H 2.0 

VIL 

VoH 
Vcc=4.75V, VIH=2V 2.4 3. 1 
V1L=0.8V, loH=-2.6mA 

Output voltage 
You Vcc=4. 75V loL = 12mA 0.25 

VoL2 
VIH=2V 
V1L=0.8V IoL =24mA 0.35 

Output OFF current 
IoZH Vcc=5.25V Vo=2.4V 

lozL 
VIH=2V 
V1L=0.8V Vo=0.4V 

I1H Vcc=5.25V, VIH=2.7V 

Vcc=5.25V, either G input= 2V, 

A input 
V1=0.5V, 

Input current I1L Vcc=5.25V, both G inputs=0.4V, 
1-V1 =0.4V, 

G input Vcc=5.25V, V1=0.!1V 

I, Vcc=5.25V, V1=7V 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4. 75V, I1=-l8mA 

Supply current*** Ice Vcc=5.25V 14 

*When constant at Yee= 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.SV applied to all G inputs. 

• Switchingcharacteristics(Vcc=5V, Ta=25°C) 

Parameter Sym Test conditions 

Propagation delay time 
tPLH 

tPHL CL=45pF 

tpZH RL=6670 
Output enable time 

trzL 

tPHZ CL=5pF 
Output disable time 

tPLZ RL=6670 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=50!1 

Notes 

Input Vee Output 

Min 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 
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Typ 

10 

9 

19 

24 

DN74LS365A 

Max Unit 

v 
0.8 v 

v 
0.4 v 
0.5 v 
20 µA 

-20 µA 

20 µA 

-20 µA 

-0.4 mA 

-0.4 mA 

0. 1 mA 

-130 mA 

-1. 5 v 
24 mA 

Max Unit 

16 ns 

22 ns 

35 ns 

40 ns 

30 ns 

35 ns 
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2. Waveforms 

Waveforms- I 

Waveforrns-2 

G 

Output 

Output 

Output----

tPH~L 
---~-.. -~+-~~VoH 

1.3V 
VoL 

Notes 
1. Input waveform: tr~ ISns, tr~ 6ns, PRR = IMHz, 

duty cycle= 50%. 

90% 

10% 10% 

tPzL 

0.5V 

tPZH 
0.5V 

Notes 
1. Input waveform: tr~ lSns, tr~ 6ns 

DN74LS365A 

3V 

ov 

=4.5V 

=1.5V 

VoL 

VoH 

=1.5V 

=ov 
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DN74LS366A 
Hex Bus Drivers (with 3-sta+-e Outputs) 

• Description 
DN74LS366A contains six 3-state output inverter buffer 
circuits with common output-control inputs G1 and G2. 

•Features 
• Common output-control inputs for all six circuits 
• High fan-out (IoL = 24mA, IoH = -2.6mA) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Truth tables 

Inputs Outputs 

G1 G2 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. 

• Recommended operating conditions 

Parameter Sym Min 
Supply voltage Vee 4. 75 

Output current 
loH 

101. 

Operating temperature range Topr -20 
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DN74LS366A 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

I 

Typ Max Unit 

5. 00 5. 25 v 
-2.6 mA 

24 mA 
25 75 'C 



LS TTL DN?4LS Series 

• DC characteristics (Ta= - 2 0 ~ + 7 5 °C ) 

Parameter Sym Test conditions Min Typ* 

Input voltage 
V1H 2. 0 

V11_ 

VoH 
Vcc=4.75V, V1H=2V 2. 4 3. 1 
V11.=0.8V, IoH=-2.6mA 

Output voltage 
You Vee= 4. 75V 

VIH=2V 
I01 . = 12mA 0.25 

VoL2 V11.=0.8V I01. = 24mA 0.35 

IoZH Vee= 5.25V Vo=2.4V 
Output OFF current VIH=2V 

IoZL V11_=0.8V Vo=0.4V 

I IH Vcc=5.25V, V1H=2.7V 

Vee= 5.25V, either G input= 2V, 
V1=0.5V, 

A input 
Vee= 5.25 V, both G inputs=0.4V, Input current I11. 
V1 =0.4V, 

c input Vcc=5.25V, V1=0.4 V 

I, Vee= 5.25 V, V1=7V 

Output short circuit current** Ios Vce=5.25V, Vo=OV -15 

Input clamp voltage V1K Vce=4. 75V, I1=-18mA 

Supply current*** Ice Vcc=5.25V 12 

*When constant at Yee= 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.SV applied to all G inputs. 

• Switching characteristics ( V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Test conditions Min 

tPLH 
Propagation delay time 

tPHL CL=45pF 

tzH RL=667!1 
Output enable time 

tzL 

tHz C1.=5pF 
Output disable time 

tLz RL=667!1 

* Switching parameter measurement information 

1. Measurement circuit 

4.5V 

..,; 
..S:l 

~ 
--~~__,Input ,.s 
Pulse ::l 
generator t---+----t !::: 

Zout=SO!l £ 
.... 
~ 

~ 

Notes 

Yee Output 

i----8:-------; 
i f5 1 I 

I Y : ~ ~ !IJI .i i : 
I Tc'- 5k0 J; I 
'lfr S2 I 

Out I 
put - _ - - __ - _____ .J 

zy Same load circuit as above 

Same load circuit as above 

4Y Same load circuit as above 

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

7 

12 

18 

28 

DN74LS366A 

Max Unit 

v 
0.8 v 

v 

0.4 v 
0.5 v 
20 µA 

-20 µA 

20 µA 

-20 µA 

-0. 4 mA 

-0. 4 mA 

0. 1 mA 

-130 mA 

-1. 5 v 
21 mA 

Max Unit 

15 ns 

18 ns 

35 ns 

45 ns 

32 ns 

35 ns 



LS TTL DN?4LS Series DN74LS366A 

2. Waveforms 

Waveforms-1 

Input 
10% 

lPLH 

In-phase output 
S 1 closed 

Reverse-phase output _s_2_cl_os_e_d __ __. __ _ 

Notes 
1. Input waveform: tr ~ 15ns, tr~ 6ns, PRR = lMHz, 

duty cycle= 50% 

Waveforms-2 

3V 

Output control 10% 
OV 

tz1 

S 1 closed 
=4.5V 

Output waveform-1 
s2 closed 

VoL 

trn 
Output waveform-2 VoH 

S 1 closed 
= ov 

s2 closed 

Notes 
l. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 

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. 
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3V 

OV 

tJ.Z 
S1 closed 

s2 closed 
=l.5V 

__,--VoL 
tHz 0.5\' 

VoH 

0.5\' 
=l.5V 

S 1 closed 

s2 closed 

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 tPLH and tPHL' S1 and S2 are 
closed. 

! 
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DN74LS367A 
Hex Bus Drivers (with 3-state Outputs) 

• Description 
DN7 4LS367 A contains six 3-state output buffer circuits with 
common output-control inputs G1 and G2 for four circuits and 
two circuits respectively. 

•Features 
• Common output-control inputs four circuits and two circuits 

respectively 
• High fan-out (IoL = 24mA, 108 = -2.6mA) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Truth tables 
Inputs Outputs 

c A y 

L L L 

L H H 

H x z 
Notes 
l. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. X: Either HIGH or LOW; doesn't matter. 
4. Z: High impedance. 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current IoH 

IOI_ 

Operating temperature range To pr -20 
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DN74LS367A 

P-2 

16-pin plastic DIL package 

P-5 

16-pin Panaflat package (S0-16D) 

Pin configuration (top view) 

Typ Max Unit 

5. 00 5. 25 v 
-2. 6 mA 

24 mA 

25 75 oc 



LS TTL DN74LS Series 

• DC characteristics (Ta= -2 0 ~ + 7 5 °C) 

Parameter Sym Test conditions Min Typ* 

V1H 2.0 
Input voltage 

V1L 

VoH 
Vcc=4. 75V, VIH=2V 2.4 3. 1 
V1L=0.8V, loH=-2.6mA 

Output voltage You Vcc=4.75V lo1,=12mA 0. 25 
VIH=2V 

VoL2 V1L=0.8V 101, =24mA 0. 35 

Output current IoZH Vcc=5.25V V0=2.4V 
V1H=2V 

Vo=0.4V IozL Vn.=0.SV 

IIH Vcc=5.25V, V1H=2. 7V 

Vcc=5.25V, either G input = 2V, 
V1=0.5V, 

A input 
Vcc=5.25V, both G inputs=0.4V Input current I1L 
V1=0.4V, 

G input Vcc=5.25V, V1=0.4V 

1, Vcc=5.25V, V1=7V 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4. 75V, I1=-18mA 

Supply current*** Ice Vcc=5.25V 14 

*When constant at Yee= 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.SV applied to all G inputs. 

• Switching characteristics (Vee= 5 V, Ta= 25 °C) 

Parameter Sym Test conditions 

tl'LH 
Propagation delay time 

tl'HL C1.=45pF 

tl'/.11 R1.=6670 
Output enable time 

t1•1.1. 

t1•111. C1.=5pF 
Output disable time 

tl'I./. R1.=667n 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=50!1 

Input Vee 

Notes 

Output 

Min 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161. 
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Typ 

10 

9 

19 

24 

DN74LS367A 

Max Unit 

v 
0.8 v 

v 

0.4 v 
0.5 v 
20 µA 

-20 µA 

20 µA 

-20 µA 

-0. 4 mA 

-0. 4 mA 

0. 1 mA 

-130 mA 

-1. 5 v 
24 mA 

Max Unit 

16 ns 

22 ns 

35 ns 

40 ns 

30 ns 

35 ns 



LS TTL DN?4LS Series 

2. Waveforms 

Waveforms-I 

Waveforms-2 

Output ------

''"~vo, 
1.3V 

VoL 

Notes 

c 

Output 

Output 

1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 
duty cycle= 50%. 

90% 

10% 10% 

tPzL 

tPZH 
0.5V 

Notes 
1. Input waveform: tr~ 15ns, tr~ 6ns 
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DN74LS367A 

3V 

ov 

=4.5V 

=1.5V 

VoL 

VoH 

=1.5V 

=ov 



LS TTL DN74LS Series DN74LS368A 

DN74LS368A 
Hex Bus Drivers (with 3-state Outputs) 

• Description P-2 
DN74LS368A contains six 3-state output inverter buffer 
circuits with output-control inputs G1 and G2 for four and two 
circuits respectively. 

•Features 
• Common output-control inputs for four circuits and two 

circuits respectively 
• High fan-out (I0 L = 24mA, IoH = -2.6mA) 

• 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. 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current loH 

Im. 
Operating temperature range To pr -20 
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16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Typ Max Unit 

5.00 5. 25 v 
-2.6 mA 

24 mA 

25 75 ·c 

! 



LS TTL DN?4LS Series DN74LS368A 

• DC characteristics (Ta= - 2 0 ~ + 7 5 °C ) 

Parameter Sym Test condition~ Min Typ* 

Input voltage 
Vrn 2.0 

V1L 

VoH 
Vcc=4.75V, V1H=2V 2.4 3. 1 V1L=0.8V, IoH=-2.6mA 

Output voltage You Vcc=4.75V IoL=12mA 0.25 

VoL2 
Vrn=2V 

IoL =24mA V1L=0.8V 0.35 

IoZH Vcc=5.25V Vo=2.4V 
Output current 

IozL 
Vrn=2V 
V1L=0.8V Vo=0.4 V 

Im Vcc=5.25V, V1H=2.7V 

Vcc=5.25V, either G input= 2Y, 

A input V1=0.5V, 

Input current I1L Vcc=5.25V, both G inputs=0.4Y 
Y1 =0.4Y, 

G input Vcc=5.25V, V1=0.4V 

Ii Vcc=5.25V, V1=7V 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4. 75V, I1=-l8mA 

Supply current*** Ice Vcc=5.25V 12 

*When constant ~t Yee= SY, 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.SY applied to all Ginputs. 

• Switching characteristics ( V cc= 5 V, Ta= 2 5 °C ) 

Max 

0.8 

0.4 

0.5 

20 

-20 

20 

-20 

-0. 4 

-0.4 

0. 1 

-130 

-1. 5 

21 

Parameter Sym Test conditions Min Typ Max 

tPLH 
Propagation delay time 

tPHL C1.=45pF 

tPZH Ri.=6670 
Output enable time 

tPZL 

tPHZ C1.=5pF 
Output disable time 

tpLz Ri.=6670 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=500 

Input Vee Output 

Notes 
1. CL includes probe and tool floating capacitance. 

2. Diodes are all MAl 61. 
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7 15 

12 18 

18 35 

28 45 

32 

35 

Unit 

v 
v 
v 
v 
v 

µA 

µA 

µA 

µA 

mA 

mA 

mA 

mA 

v 
mA 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 



LS TTL DN?4LS Series 

2. Waveforms 

Waveforms-1 

Waveforms-2 

G 

Output 

Output 

tPH~L 
---------~~+-~~-VoH 

l.3V 
VoL 

Output ____ _, 

Notes 

1. Input waveform: tr~ 15ns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 

90% 

10% 10% 

tPZL 

0.5V 

tPZH 

0.5V 

Notes 
1. Input waveform: tr ~ 1 Sns, tr ~ 6ns 
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DN74LS368A 

3V ! 
ov 

=4.SV 

=1.SV 

VoL 

VoH 

=1.5V 

=ov 



LS TTL DN?4LS Series DN74LS373 

DN74LS373 
Octal D-type Transparent Latches (with 3-state Outputs) 

• Description 
DN74LS373 contains eight 3-state output D-type latch circuits 
with common output-control enable inputs for all circuits. 

• Features 
• 3-state high fan-out outputs Ciott = 24mA, Iott = -2.6mA) 
• pnp output-control and enable inputs for small input load 

coefficient 
• High noise margin for enable input (hysteresis width = 

400mV typical) 
• Eight circuits for high mounting density 
• Common output-control and enable inputs for all eight 

circuits 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Truth tables 
Enable Inputs 

Outputs 
G D 

Outputs 

L H H H 

L H L L 

L L x Qo 

H _J 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. 
5. Q0 : Q level before determination of the input conditions 

shown in the table. 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage 
Vee 4. 75 

IoH 
Output current IoL 

Operating temperature range Topy -20 

Pulse width 
f 

"H" 15 
tw 

"L" 15 

Set-up time tsu 5 i 
Hold time th 20 i 

Note: t : Change from HIGH to LOW. 
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P-3 

20-pin plastic DI L package 

P-6 

-
20-pin Panaflat package (S0-200) 

Pin configuration (top view) 

Typ Max Unit 

5. 00 5.25 v 
-2.6 mA 

24 mA 

25 75 oc 
ns 

ns 

ns 

ns 
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• DC characteristics (Ta=-20~+75°C) 

Parameter Sym Test conditions Min Typ* 

VIH 2. 0 
Input voltage 

V1L 

VoH 
Vcc=4.75V, V1H=2V 2.4 3.1 
V1L=0.8V, IoH=-26mA 

Output voltage 
Vou Vcc=4.75V 1 IoL=12mA 0.25 

Vrn= 2V 
VoL2 V1L=0.8V l IoL=24mA 0.35 

IIH 
Vcc=5.25V 
V1=2.7V 

Input current I1L 
Vcc=5.25V 
V1=0.4V 

I1 
Vcc=5.25V 
V1=7V 

Output current 
Ioz1 VC:c=5.25V l Vo=0.4V 

Ioz2 Vrn=2V l Vo=2. 7V 

Output short circuit current** Ios 
Vcc=5.25V -15 
Vo=OV 

Input clamp voltage V1K 
Vcc=4. 75V 
I1=-18mA 

Supply current Ice Vcc=5.25V 24 

*When constant at Yee= 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 (Vee= 5 V, Ta= 25 °C) 

Parameter Sym Inputs Outputs 

tPLH any 
Data 

Q tPHL 

tPLH Clock or any 

tPHL Enable Q 
Propagation delay time 

tPZH Output any 

tPZL Control Q 

tPHZ Output any 

tPLZ Control Q 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Input 4.SV 
Vee 

Output 
Control 
D 

G 

Test conditions Min Typ 

12 

12 

C1,=45pF 20 

RL=6670 18 

15 

25 

CL=5pF 12 

RL=667.0 15 

Notes 

DN74LS373 

Max Unit 

v 
0.8 v 

v 
0.4 v 
0. 5 v 
20 µA 

-0.4 mA 

0. 1 mA 

-20 µA 

20 µA 

-130 mA 

-1. 5 v 
40 mA 

Max Unit 

18 ns 

18 ns 

30 ns 

30 ns 

28 ns 

36 ns 

20 ns 

25 ns 

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

':117 

I 



LS TTL DN?4LS Series 

2. Waveforms 

Waveforms-1 

Input 

In-phase output 

10% 

sl closed 

s2 closed 

sl closed 

s2 closed 

Reverse-phase output 

Notes 

DN7.4LS373 

VoH 

Vor. 

1. Input waveform: tr~ 15ns, tf ~ 6ns, PRR = lMHz, duty cycle= 50%. 

Waveforms-2 

Output control 
10% 

tz1. 

Output waveform-1 -sl closed 

S2 closed 

lzH 
Output waveform-2 

sl closed 

s2 closed 

Notes 
1. Input waveform: tr~ 15ns, tf ~ 6ns, PRR = lMHz, 

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. 

3V 3V 

OV ov 
sl closed 

kz 
=4.5V s2 closed 

=l.5V 

VoL VoL 
lHz 0.5V 

VoH VoH 

0.5V 
=l.5V 

= OV sl closed 

s2 closed 

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 tPLH and tPHL' S1 and S2 are 

ON. 

-::l1R-
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DN74LS386 
Quad 2-input Exclusive OR Gates 

• Description P-1 

DN74LS386 contains four 2-input exclusive OR gate circuits. 

• Features 
• Low power consumption (Pd= 30.SmW typical) 
• High speed (tpd = 1 lns typical) 
• Low output impedance 
• Wide operating temperature range (Ta= -20 to +75°C) 

14-pin plastic DI L package 

P-4 

• Truth tables 

Inputs 
Outputs 

A B 

L L L 14-pin Panaflat package (S0-140) 

L H H 

H L H 

H H L 
Notes 
1. H: HIGH voltage level. ! 

Pin configuration (top view) 

2. L: LOW voltage level. 

• Recommended operating conditions 

Parameter Sym Min Typ Max Unit 

Supply voltage Vee 4. 75 5.00 5.25 v 

Output current 
IoH -400 µA 

IoL 8 mA 

Operating temperature range To pr -20 25 75 ·c 



LS TTL DN?4LS Series 

• DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions Min Typ* 

vlH 2.0 
Input voltage 

V1L 

VoH Vcc=4.75V, V1H=2V 2. 7 3.4 
V1L=0.8V, loH=-400µA 

Output voltage 
You Vcc=4.75V l loL=4mA 0. 25 

VoL2 
VIH=2V l loL=8mA 0.35 V1L=0.8V 

IIH Vcc=5.25V 
V1=2.7V 

Input current I1L Vcc=5.25V 
V1=0.4V 

11 Vcc=5.25V 
V1=7V 

Output short circuit current** los Vcc=5.25V, Vo=OV -15 

Input clamp voltage V1K Vcc=4.75V 
l1=-l8mA 

Supply current*** Ice Vcc=5.25V 6. 1 

*When constant at V cc = 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 and all inputs grounded. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C) 

Parameter Sym Inputs Test conditions Min Typ 

tPLH Other input 12 
A or B 

tPHL =LOW CL= 15pF 10 
Propagation delay time 

tPLH Other input RL=2k0 20 
A or B 

=HIGH tPHL 13 

* Switching parameter measurement information 

1. Measurement circuit 2. Waveforms 

Input Vee Output 

Pulse 
generator 

D.U. T. Input 

DN74LS386 

Max Unit 

v 
0.8 v 

v 
0.4 v 
0. 5 v 
40 µA 

-0.8 mA 

0.2 mA 

-100 mA 

-1. 5 v 
10 mA 

Max Unit 

23 
ns 

17 

30 
ns 

22 

3V 

ov 
Zout=50!1 

''k r Output 
500 

l.3V 

VoH 

VoL 

Notes 
1. CL includes probe and tool floating capacitance. 

2. Diodes are all MA161 or equivalent. 
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Notes 

l. Input waveform: tr~ 1 Sns, tr~ 6ns, PRR = lMHz, 
duty cycle = 50%. 
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DN74LS390 
Dual Decade Counters 

• Description 
DN74LS390 contains two asynchronous decade counter circuits 
with direct-coupled reset inputs. 

•Features 
• Includes two circuits corresponding to LS90 and LS290 for 

high-density mounting 
• Independent direct-coupled reset input for each circuit 
• Capability for independent use as binary and quinary counter 
• High-speed counting (fmax = 35MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram ( 1/2) 

A o----------Jto.. 

Inputs 

Outputs 

Reset 
Input 0-1 ~.......__..__ _______ _, 

•Absolute maximum ratings 

Parameter Sym. Rating Unit 

Input voltage I Reset -o.51 7.0 v, 
-o.51 

v 
A, B 5.5 

* Refer to the family ratings for other parameters. 

• Recommended operating conditions 

Parameter Sym Min 

Supply voltage Vee 4. 75 

Output current 
loH 

loL 
Operatfng temperature range To pr -20 

Count frequency 
A input 

fcount 
0 

B input 0 

A input 20 

Pulse width B input t11 40 

Reset input 20 
Set-up time tsu 25 i 

Note: .j, : Indicates fall edge of standard clock pulse. 
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DN74LS390 

P-2 

16-pin plastic DI L package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

I 

Typ Max Unit 

5.00 5. 25 v 
-400 µA 

8 mA 

25 75 oc 
25 MHz 

20 MHz 

ns 

ns 

ns 

ns 



LS TTL DN?4LS Series DN74LS390 

• DC characteristics (Ta= -20-+75°C) 

Parameter Sym Test conditions Min Typ* Max Unit 

Input voltage 
VIH 2.0 v 
V11. 0.8 v 

VoH Vcc=4.75V, V1H=2V 2. 7 3.4 v 
V11.=0.8V, loH=-400µA 

Output voltage You Vcc=4.75V I°'_=4mA 0.25 0.4 v 
V1H=2V 

Vo1.2 V11.=0.8V I°'_=8mA 0.35 0.5 v 
Data, Enable, P 20 µA 

Load, Clock, Enable, T I1H 
Vcc=5.25V 

100 µA 
V1=2.7V 

= Reset 200 µA 

~ Data, Enable, P -0.4 mA 
::; 

Load, Clock, Enable, T 111. 
Vcc=5.25V 

u -1. 6 mA 
"5 f--- V1=0.4V 
0.. Reset -2.4 mA .s 

Data, Enable, P 0. 1 mA 

Load, Clock, Enable, T I, 
Vcc=5.25 V 

0. 2 mA 

Reset 
V1=7V 

mA 0.4 

Output short circuit current** Ios Vcc=5.25V, Vo=OV -15 -100 mA 

Input clamp voltage V1K Vcc=4.75V -1. 5 v I1=-18mA 

Supply current*** Ice Vcc=5.25V 15 26 mA 

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

*** Ice measured with all outputs open and all inputs except reset grounded; 4.SV applied momentarily applied to 
both reset terminals, following which they are grounded. 

• Switching characteristics (V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Inputs Outputs Test conditions Min Typ Max Unit 

fmax 
A QA 25 35 

Maximum clock frequency MHz 
B QB 20 30 

tPLH 12 20 ns 
A QA 

tPHL 13 20 ns 

tPLH 37 60 ns 
A Qc 

tPHL 
CL=l5pF 

39 60 ns 

tPLH 13 21 ns 

Propagation delay time 
B QB RL=2k0 

tPHL 14 21 ns 

tpLH 24 39 ns 
B Qc 

tPHL 26 39 ns 

tPL-H 13 21 ns 
B QD 

tPHL 14 21 ns 

tPHL Reset Any 24 39 ns 
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LS TTL DN74LS Series 

* Switching parameter measurement information 
Vee 

1. Measurement circuit 
Input 

Pulse 
generator 

Zout=SOn 

2. Waveforms 
Reset 

Input A 

Qg 

Outputs 

Qc 

Notes 

4.5V 

1. Input waveform: tr ~ 15 ns, tf ~ 6ns, 

Reset 

A 

QAL-_.____:~i.. ... .i...-.i...IW­

Same load circuit as above 

Qc Same load circuit as above 
Qn 

Same load circuit as above 

Notes 

DN74LS390 

1. CL includes probe and tool floating capacitance. 

2. Diodes are all MAI 61. 

3V 

ov 
3V 

ov 

VoH 

VoH 

VoL 

2. Pulse generator output impedance: Zout = 50 ohms. 

PRR = lMHz, duty cycle= 50%. 3. tn is the bit time when all outputs are LOW. 

• Truth iables 
1. BCD count sequence 2. Bi-Quinary 

Count 
Outputs 

Count 
Outputs 

QD Qe Qg QA QA Qg Qe Qo 
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 QA is connected to input B. 3. Output On is connected to input A. 

! 



LS TTL DN?4LS Series 

DN74LS393 
Dual 4- bit Binary Counters 

• Description 
DN74LS393 contains two asynchronous 4-bit binary (hexa­
decimal) counter circuits with direct-coupled reset inputs. 

•Features 
• Two circuits corresponding to LS93 and LS293 for high 

mounting density 
• Independent direct-coupled reset inputs for each circuit 
• High-speed counting (fmax = 35MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C) 

• Logic diagram ( 1/2) 

Qutputs 

•Absolute maximum ratings 

Parameter Sym. Rating Unit 

Input voltage ] 
Reset -o.5I 1.0 v, v 
A, B -o.5 I 5. 5 

* Refer to the family ratings for other parameters. 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current 
IoH 

loL 
Operating temperature range Topr 

Count frequency A input fcount 

Pulse width 
A input High or Low 

tw 
Reset High 

Set-up time tsu 

Note.: + : Indicates time from fall of clock. 

DN74LS393 

P-1 

14-pin plastic OIL package 

P-4 

14-pin Panaflat package (S0-140) 

Pin configuration (top view) 

Min Typ Max Unit 

4. 75 5.00 5.25 v 
-400 µA 

8 mA 

-20 25 75 oc 
0 25 MHz 

20 
ns 

20 

25 i ns 



LS TTL DN74LS Series DN74LS393 

• DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* Max 

VIH 2.0 
Input voltage 

VrL 0.8 

VoH Vcc=4. 75V, IoH=-400µA 2. 7 3.4 
VIH=2V, VrL=0.8V 

Output voltage Vcc=4.75V loL=4mA 0.25 0.4 
VoL VIH=2V 

VrL=2.7V loL=8mA 0.35 0.5 

Reset Vcc=5.25V 20 

A input 
IIH 

Vr=2.7V 100 

Reset Vcc=5.25V -0.4 
Input current 

A input 
IrL 

Vr=0.4V -1.6 

Reset Vcc=5.25V 0. 1 

A input 
Ir 

Vr=7V 0.2 

Output short circuit current** los Vcc=5.25V -15 -100 
Vo=OV 

Input clamp voltage VrK 
Vcc=4. 75V -1. 5 
Ir=-18mA 

Supply current*** Ice Vcc=5.25V 15 26 

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

*** Ice measured with all c;mtputs open and all inputs except reset grounded; 4.SV applied momentarily to 
both reset terminals, following which they are grounded. 

• Switching characteristics ( V cc= 5 V, Ta= 2 5 °C ) 

Parameter Sym Inputs 

Maximum clock frequency fclock A 

tPLH 
A 

tPHL 

Propagation delay time tPLH 
A 

tPHL 

tPHL Reset 

* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator 

Zout=500 

4.5V 
Input 

Outputs Test conditions Min Typ 

QA 25 35 

12 
QA 

Ci.=15pF 13 

Rr.=4000 40 
Qo 

40 

ony 24 

Vee 

OutputQ r - - - - - - - .., 
,...._ ..... __ A I RL I 

Q I I 
Reset I 

A 

~~tQB . • . 
Qs1--...,..-ut---l Same load cucu1t as above 

Qc u~ Qc Same load circuit as above 

Q 
~Qo:=========! 

o Same load circuit as above 

Notes 

Max 

20 

20 

60 

60 

39 

Unit 

v 
v 
v 

v 

v 
µA 

µA 

mA 

mA 

mA 

mA 

mA 

v 
mA 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

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

I 
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2. Waveforms 

Reset 

Input A 

Outputs 

t p L H (measured at ln+s) 

Notes 
1. Input waveform: tr:;;;l5ns, tr :;;;6ns. PRR=lMHz, duty cycle 50% 

• Truth tables 
Count sequence 

Count 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Qll 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

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

Outputs 

Qc QB 

L L 

L L 

L H 

L H 

H L 

H L 

H H 

H H 

L L 

L L 

L H 

L H 

H L 

H L 

J_ H H 

H H 

-1?n-

DN74LS393 

3V 

ov 
3V 

ov 

VoH 

VoH 

VoL 

VoH 

VoL 

QA 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 



LS TTL DN?4LS Series DN74LS395A 

DN74LS395A 
4- bit Cascadable Shift Registers (with 3-state Outputs) 

•Description P-2 
DN74LS395A is a 4-bit serial/parallel input to serial/parallel 
output shift register with 3-state outputs. 

• Features 
• Synchronous serial/parallel input to serial/parallel output 
• Right shift 
• Left shift capability with external connection 
• Mode-control input 
• Output-control input 
• "Wired" AND capability for QA through On (with 3-state 

outputs) 
• Number of bits easily increased 
• Wide operating temperature range (Ta= -20 to +75°C) 

•Logic diagram 

P-5 

16-pin plastic DI L package 

16-pin Panaftat package (50-160) 

Data Input Pin configuration (top view) 

Serial 
Input 

)utput 
·ontrol 

A B c D 

QuQo 
------------- Cascade 

3-state Output Output 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

QA, Qs, Qc. Qo 
Output current loH 

Q6 

Output current QA, Qs, Qc, Qo 
loL 

Qi) 

Operating temperature range Topr 

Clock frequency fclock 

Pulse width tw(CP) 

1 
High-Level or Low-Level Data 

Set-up time 
Load/ Shift Input 

tsu 

Hold time th 

-~')7_ 

Min Typ Max 

4. 75 5.00 5.25 

-2.6 

-400 

24 

8 

-20 25 75 

0 25 

16 
20 

40 

10 

Unit 

v 
mA 

µA 

mA 

mA 

·c 
MHz 

ns 

ns 

ns 

ns 

I 
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• DC characteristics (Ta=-20-+75°C) 

Parameter Sym Test conditions Min Typ* 

V1H 2 
Input voltage 

V1L 

Vcc=4.75V, VIH= 2V QA, Qs, Qc, Qo 2. 4 3. 1 
VoH 

V1L=0.8V, IoH=-400µA Qi) 2. 7 3.4 

QA, QB IoL=l2mA 0.25 
Output voltage Vcc=4.75V Qc, Qi) IoL = 24mA 0.35 

VoL V1L=0.8V 
IoL=4mA 0.25 VIH=2V Qi) 
IoL=8mA 0.35 

IIH Vcc=5.25V, V1=2.7V 

Input current I1L Vcc=5.25V, V1=0.4V 

I I Vcc=5.25V, V1=7V 

IozH 
Vcc=5.25V, VIH= 2V QA,Qs,Qc,Qo 
Vo=2.7V 

Output current 
Vcc=5.25V, V1H=2V 

IozL Vo=0.4V 
QA,Qs,Qc,Qo 

** QA,Qs,Qc,Qo -15 
Output short circuit current Ios Vcc=5.25V 

Qo -15 

Input clamp voltage V1K Vcc=4.75V, I1=-l8mA 

Supply current*** 
Condition A 19 

Ice Vee= 5.25V 
19 Condition B 

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

*** Ice is measured with all outputs open, 4.SV applied to all inputs, and the following conditions: 

Max 

0.8 

0.4 

0.5 

0.4 

0.5 

20 

-0.4 

0. 1 

20 

-20 

-130 

-100 

-1. 5 

34 

31 

A: 4.SV is applied to output control inputs; 3V is added momentarily, following which they are grounded. 
B: output control inputs and clock inputs are grounded. 

• Switching characteristics (Vee= 5 V, Ta= 25 °C) 

Parameter Sym Inputs Outputs Test conditions Min Typ Max 

Maximum clock frequency fmax QA, Qs, Qc, Qo 30 45 

tPHL QA-QD, 
R1.=667!l 22 30 

Clock 
Qi) 

C1.=45pF 
Propagation delay time tPLH Q5 15 30 

tPHL Reset 
QA-QD, R1.=667!l 

20 35 Q5 C1. =15pF 

tZH RL=667!l 15 25 
Output enable time 

tzL C1.=45pF 17 25 

Output disable time 
tHz R1.=667!l 11 17 

t1.z C1.=5pF 12 20 

-328-

Unit 

v 
v 
v 
v 
v 
v 
v 
v 

µA 

mA 

mA 

µA 

µA 

mA 

mA 

v 
mA 

mA 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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* Switching parameter measurement information 

1. Measurement circuit 

Pulse 
generator In 

put 

4'.5V 

.,; 
<!) 

:0 
~ 
..i::: 

t---+----1 g 
Zout=500 .8 

..... 
~ 
~ 

Notes 

Yee 

I. CL includes probe and tool floating capacitance. 
2. Diodes are all MA161. 

Waveforms-2 

2. Waveforms 

Waveforms-I 

Output control 

Output waveform I 

Output waveform 2 

Notes 

DN74LS395A 

10% 
~;..;.;;..-----ov 

tzi. 

S1 closed 
S2 closed 

Vot. 

VoH 

I. Reset and clock input waveforms: 
tr~ 15ns, tr~ 6ns, PRR = lMHz. 

Output control 10% 
~;..;.;;..-----ov 

tzL 

---------·--1---- =4.5V 
Output waveform-I S1 closed 

S1 closed 
s2 closed 

Output waveform-2 

Notes 

s2 closed 

tZH 

S1 closed 
s2 closed 

1. Input waveform: tr ~ 15ns, tr~ 6ns, PRR = lMHz, 
duty cycle= 50%. 

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

• Truth tables 
Inputs 

VoL 

VoH 

=l.SV 
-lfC..--L..--___ .__ __ ,...... _____ yOL 

tHz 0.5V 

-------'--_ _.._ __ VoH 

__ 0...,.5_V __ = l.SV 

S1 S2 closed 

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 tPLH and tPHL, S1 and S2 are 
closed. 

3-State Outputs Cascade 

Load/Shift Parallel Outputs 
Reset 

Control 
Clock Serial 

A B 

L x x x x x 
H H H x x x 
H H l x a b 

H L H x x x 
H L l H x x 
H L l L x x 

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

3. t: Change from HIGH to LOW. 
4. X: Either HIGH or LOW; doesn't matter. 

c D 
QA Qs Qc Qo Qi) 

x x L L L L L 

x x QAo Qso Qco Qoo Qoo 

c d a b c d d 

x x QAo QBo Qco Qllo QDo 

x x H QAn Qs. Qc. Qc. 

x x L QAn Qs. Qc. Qc. 

5. a~ d: Constant condition input level of inputs A through D. 

6. QAo ~ Qo0 : Levels of QA, QB, Qc, and D0 prior to 
determination of input requirements shown in table. 

7. QAn ~ Qon: Levels of QA, QB, and Qc prior to nearest clock 
.j.. change. 

-329-
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LS TTL DN?4LS Series DN74LS490 

DN74LS490 
Dual 4 - bit Decade Counters 

• Description P-2 
DN74LS490 contains two asynchronous decade counter circuits 
with direct coupled reset input and nine direct-coupled set 
inputs. 

•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 (fmax = 35MHz typical) 
• Wide operating temperature range (Ta= -20 to +75°C). 

• Absolute maximum ratings 

Parameter Sym. Rating Unit 

Reset -0.5 7.0 Input voltage Set to 9 V1 v 
Clock -0.5 5.5 

* Refer to the family ratings for other parameters. 

• Recommended operating conditions 

Parameter Sym 

Supply voltage Vee 

Output current IoH 
Output current IoL 
Operating temperature range Topr 

Count frequency fcount 
Pulse width ti\· 

Set or set-to-9 set-up time tsu 

Note: -t. : Indicates time from fall of clock. 

-330-

16-pin plastic OIL package 

P-5 

16-pin Panaflat package (S0-160) 

Pin configuration (top view) 

Min Typ Max Unit 

4. 75 5.00 5.25 v 
-400 µA 

8 mA 

-20 25 75 oc 
0 25 MHz 

20 ns 

25 ! ns 
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• DC characteristics (Ta= -20~+75°C) 

Parameter Sym Test conditions Min Typ* Max 

Input voltage 
Vrn 2.0 

Vu, 0.8 

VoH Vcc=4.75V, IoH=-400µA 2. 7 3.4 
Vrn=2V, V1L=0.8V 

Output voltage Vcc=4.75V loL=4mA 0. 25 0.4 
Vo1, V1H=2V 

V1L=0.8V loL=8mA 0.35 0.5 

Reset, Set-to-9 Vcc=5.25V 20 

Clock 
lrn 

V1=2. 7V 100 

Reset, Set-to-9 Vcc=5.25V -0.4 
Input current 

Clock 
I1L V1=0.4V -1.6 

Reset, Set-to-9 Vcc=5.25V 0. 1 

Clock 
11 

V1=7V 0. 2 

Output short circuit current** las Vcc=5.25V -15 -100 
Vo=OV 

Input clamp voltage V1K 
Vcc=4.75V -1.5 
l1=-l8mA 

Supply current*** Ice Vcc=5.25V 15 26 

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

***Ice measured with all outputs open and all inputs except reset grounded; 4.SV applied momentarily to 
both reset terminals, following which they are grounded. 

• Switching characteristics (Vee= 5V, Ta=25 °C) 

Parameter Sym Inputs 

Maximum clock frequency fmax Clock 

tPLH 
Clock 

tPHL 

tPLH 
Clock 

tPHL 

Propagation delay time tPLH 
Clock 

tPHL 

tPHL Reset 

tPLH Set-to-

tPHL 9 

* Switching parameter measurement information 

1. Measurement circuit 

4.5V 

.,; 
<I) 

Outputs 

QA 

QA 

Qs, Qn 

Qc 

Any 

QA,QD 

Qs,Qc 

Input :0 
..... ....--....--- .;:! Set to 9 

Pulse 
generator 

Zout=50!l 

Test conditions Min 

CL=15pF 

RL=2k0 

Sarne load circuit as above 
QcL-~~~~~~~~ 

Qo Same load circuit as above 

Same load circuit as above 

25 

Typ Max 

35 

12 20 

13 20 

24 39 

26 39 

32 54 

36 54 

24 39 

24 39 

20 36 

Unit 

v 
v 

v 

v 

v 
µA 

µA 

mA 

mA 

mA 

mA 

mA 

v 
mA 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

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

Notes 

Set to 9 
Input 

Reset 

Inputs 

Clock 

Outputs 

1. Input waveform: tr ~ 1 Sns, tr~ 6ns, 
PRR = lMHz, duty cycle= 50%. 

• Truth tables 
0 BCD Count sequence 

Count 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Notes 1. H: HIGH voltage level. 

2. L: LOW voltage level. 

0 Reset I Set to 9 

Inputs 

Reset Set to 9 

H L 

L H 

L L 

Notes 1. H: HIGH voltage level. 

2. L: LOW voltage level. 

Qo 
L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

QA 
L 

H 

DN7.4LS.490 

3V 

r----s OV 

3V 

ov 
3V 

ov 
Vott 

2. When measuring fmax. tr and tr~ 2.Sns. 
3. t 0 is the bit time when all outputs are LOW. 

Outputs 

Qc Qs QA 
L L L 

L L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 

L L L 

L L H 

Outputs 

Qs Qc Qo 
L L L 

L L H 

Count 
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New Product Information 

Number Function PIN 

DN74LS126 Quad Bus Buffer Gates (with 3 -state Output) 14 

6DN74LS154 4-line to 16-line Decoders/Demultiplexers 24 

DN74LS165 Parallel Load 8-bit Shift Registers 16 

DN74LS166 8-bit Shift Registers 16 

6DN74LS181 Arithmetic Logic Units/Function Generators 24 

DN74LS242 Quad Bus Transceivers (with 3 -state Output) 14 

DN74LS243 Quad Bus Transceivers (with 3-state Output) 14 

DN74LS247 BCD-to- 7 -segment Decoders/Drivers (with Open Collector Output) 16 

DN74LS248 BCD-to- 7 -segment Decoders/Drivers 16 

DN74LS249 BCD-to- 7 ·segment Decoders/Drivers (with Open Collector Output) 16 

6DN74LS259 8 -bit Addresable Latches 16 

6DN74LS2·61 2-bit by 4-bit Paralell Binaly Multiplexers 16 

DN74LS273 Octal D-type Flip-Flop (with Reset) 20 

6DN74LS280 9-bit Odd/Even Parity Generators/Checkers 14 

6DN74LS295B 4 -bit Right-Shift Left- Shift Registers (with 3 -state Output) 14 

6DN74LS298 Quad 2 -input Multiplexers (with Storage) 16 

6DN74LS352 Dual 4-line to I-line Data Selectors/Multiplexers 16 

DN74LS363 Octal Transparent La tees (with 3 -state Output) 20 

6DN74LS364 Octal D-type Flip-Flops (with 3-state Output) 20 

6DN74LS374 Octal D-type Edge- Triggered Flip-Flops (with 3 -state Output) 20 

6DN74LS375 4-bit Bistable Latches 16 

DN74LS377 Octal D-type Flip-Flops (with Enable) 20 

DN74LS378 Hex D-type Flips (with Enable) 16 

6DN74LS445 BCD to Decimal Decoders /Drivers 16 

DN74LS640 Octal Bus Transceivers (with 3-state Output) 20 

6DN74LS642 Octal Bus Transceivers (with Open Collector Output) 20 

6DN74LS645 Octal Bus Transceivers (with 3-state Output) 20 

6DN74LS670 4-by-4 Register Files (with 3-state Output) 16 

6DN74LS673 16 -bit Shift Registers 24 

e:,. Under development 
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