H D 74'-800 @®Quadruple 2-input Positive NAND Gates

ECIRCUIT SCHEMATIC( )
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BELECTRICAL CHARACTERISTICS (Tg=-20~+75C)

Item Symbol Test Conditions min typ* max Unit
Vir 2.9 - - v
Input voltage
Vie - - 0.8 v
Vou Vee=4.75V, ViL=0.8V, Jon=—400uA; 2.7 - - v
Output voltage loL=8mA - - 0.5 .
Vor Vee=4.75V, Vin=2V i ¥
. lor=4mA - - 0.4
Iy Vec=5.25V, Vi=2.TV - - " 20 kA
Input current e Vee=5.25V, Vi=0.4V - - —0.4 ma
It Vee=5.25V, Vi=TV = - 0.1 mA
Short-cirenit output current los Vec=5.25V 20 - -100 mA
fecn Vee=5.25V - 0.8 1.8 mA
Supply current
Icce Vec=5.25V - 2.4 4.4 mA
Input clamp voltage Vik Vee=4.75V, lin=—18mA - - ~1.5 v
* VoemSV, Ta=25°C
BSWITCHING CHARACTERISTICS (Vec=5V, Ta=25C)
Item Symbot Test Conditions " min typ max Unit
tPLH - 9 15 ns
Propagation delay time CL=15pF, R.=2kQ
[1"3 - 19 15 as

Note) Refer to Test Circuit and Waveform of the Common Item
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H D 74L SO 1 @®Quadruple 2-input Positive NAND Gates(with Open Collector Outputs)

BCIRCUIT SCHEMATIC(;)
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BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
High level output voltage Vou - - 5.5 v
Low level output current e - - 8 mA
WELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - \'
Input voltage
Vio = - 0.8 v
Tor=8mA - - 0.5
Output voltage VoL Vec=4.75V, Via=2V v
Ior=4mA - - 0.4
lin Vee=5.25V, Vi=2.7V - - 290 uh
Input current fr. Vec=5.25V, Vi=0.4V - - —0.4 mA
it Vec=5.25V, V=7V - - 0.1 mA
Output current Iow Vec=4.75V, ViL=0.8V, WVox=5.5V - - 100 uA
feen Vee=5.25V - 0.8 1.6 mA
Supply current
) Vec=5.25V - 2.4 4.4 mA
Input clamp voltage Vi Vec=4.75V, Iin=—18mA - - -1.5 v
« ¥oo=5V, Tav25°C
BSWITCHING CHARACTERISTICS (Vcc=5V, Tae=25C )
[tem Symbel Test Conditions min typ max Unit
ety - i7 32 ns
Propagation delay time Cr=15pF, Ri=2kQ
IraL - 15 28 ns

Notel Refer to Test Circuit and Waveform of the Commeon [tem
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H D 7 4 L S 0 2 ®Quadruple 2-input Positive NOR Gates

ECIRCUIT SCHEMATIC(4)

S@PIN ARRANGEMENT
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BWELECTRICAL CHARACTERISTICS (Ta=-20~+75C)
Ttem Symbol Test Conditions min typ" max Unit
Vi 2.0 - - v
Input voltage
ViL - - 0.8 v
Vou Vec=4 75V, ViL=0 8V, Jor= —400uA 2.7 - - \'i
Qutput voltage lor=8mA - - 0.5
Voi Vec=4.75V, Vig=2V v
for=4mA - - 0.4
I Vee=5.25V, Vi=2.7V - - 20 A
Input current Iy Vee=5.25V, Vi=0.4V - - —0.4 mA
I Vec=5.25V, Vi=7V - - 0.1 mA
Short-circuit output curresnt fos Vec=5.28V -2 - —100 mA
fecn Ve =5.25V - 1.6 3.2 mA
Supply current
feee Veec=5.25V - 2.8 5.4 ma
Input clamp voltage Vix Vec=4.75V, IIn=—18mA - - —-1.5 v
* Veo=5V, Ta=25"C
WSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
L - 10 15 ns
Propagation delay time C.=15pF, Ri=2kQ
tPHL - 10 15 ns

Note} Refer to Test Circuit and Waveform of the Common Item
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H D 74 L S 03 @Quadruple 2-input Positive NAND Gates (with Open Collector Qutputs)

ECIRCUIT SCHEMATIC(!2) HPIN ARRANGEMENT
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BRECOMMENDED OPERATING CONDITIONS

Item Symbel min typ max Unit
High level output voltage Vou - - 5.5 v
Low level output current Tou - - 8 mA

S@ELECTRICAL CHARACTERISTICS (Ta=-20~+75C)

Item Symbol Test Conditions min typ* max Unit
Viu 2.0 - - A
Input voltage
Vit - - 0.8 \
IoL=8mA - - 0.5
Output voltage Vor Vec =479V, Vig=2V v
IoL=4mA — - 0.4
In Vee=5.25V, Vi=2.7TV — - 20 uA
Input current i Vce=5,25V  Vi=0.4V - ~ —0.4 mA
I Vee=5.26V, Vi=7V - - 0.1 mA
Output current Ion Vec=4.75V, ViL=0.8V, Voy=5.5V - - 100 HA
fcen | Vec=5.25V -~ 0.8 1.6 mA
Supply current
fect Vec=5.25V - 2.4 4.4 mA
Input clamp voltage Vik Vee=4.75V, Iiv=—18mA - - —1.5 v

* Voe=5V, Ta=25°C

BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Test Conditions min typ max Unit
oL = 17 32 ns
Propagation delay time CL=15pF, RL=2k0
teut - 15 28 ns

Note) Refer to Test Circuit and Waveform of the Common Item
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HD74LS04 /HD74LS05 8l merers win ooen colocor ovpus

ECIRCUIT SCHEMATIC(¢) HPIN ARRANGEMENT
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MHD74LS06 RECOMMENDED OPERATING CONDITIONS

Item } Symbol min typ max Unit
GND High level cutput voltage Vou - - 5.5 v
Low level output current Ios - - 8 ‘ mA

HMELECTRICAL CHARACTERISTICS (Ta=—-20~+75C)

HD74L504 HDT4LS05
Item Symbol Test Conditions Unit
Co ‘min | typ* | max [ min [ typ® [ max :
Vix 2.0 - - 2.0 — -
Input voltage .
Vi - - 0.8 — - 0.8
Vo | Vec=475V, Vie=0.8V. Jou=—400sA | 27| — | — | - | = | -} ¥
Output voitage Jor=8mA - - 0.5 — - 0.5
Vo Vee=4.75V, Viy=2V v
lor=4mA - - 0.4] - - 0.4
Output current Iox Vec=4.75V, ViL=0.8V, Voa=5.5V - - - - - 100| wA
I Vec=5.28Y, Vi=2.7V - - 20( — - 200 #A
Input current e Vee=5.25V, Vi=0.4V — - |—0.4] — — |—0.4] mA
I Vee=5.25V, Vi=7V - - 0.1 - - 0.1| mA
Short-circuit output current los Vec=5.25V -2 — |(—108| — - - | mA
fecu - 1.2 2.4 — 1.2 2.4
Supply current Vec=5.25V mA
Iect - 3.6| 6.6 — 3.6 6.6
Input clamp voltage Vix Vec=4.75V, Iiw=—18mA - - {—1.5| — - |-15 V
* Yeoo=5SV, Te=25°C
BESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
HD7T4LS 04 HD74LS05
Item Symbol Test Conditions Unit
min | typ ! max | min | typ | max
LK - ] 15 - 17 | 32
Propagation delay time Co=15pF, RiL=2kQ ns
tPHL - 10 | 15 - 15 | 28

Note) Refer to Test Circuit and Waveform of the Common Item
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H D 7 4 L S 06 @ Hex Inverter Buffers/Drivers (With Open Collector High-Voitage Outputs)

H PIN ARRANGEMENT
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B ABSOLUTE MAXIMUM RATINGS

Itern Symbol Ratings Unit
Supply voltage Veo ‘ 70 v
Input voltage Vin o 7.0 __y
| -Output voltage " Vout N 30 v
Operati"ng temperature range —Topr ‘ _—20 ~+75 °C
hSmtA(;r"rage temperature range “ . Tstg 65 ~ +150 °C

B RECOMMENDED OPERATING CONDITIONS

Item ‘ Symbol min typ max Unit
Supply voltage . Veeo 4.75 5.00 53 -V
High level output voltage Vor - - 30 " v
Low level output current IoL - - 48 . mA
Operating temperature range Topr -20 25 n “(,
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HD74LS06

B ELECTRICAL CHARACTERISTICS (Ta=-20 ~ +75°C)

Item Symbol Test Conditions min typ* max Unit
Vir 2.0 - - )
Input voltage ViL — - 08 v
Ior = 24mA - - 04 v
Qutput voltage Vor Vee= 4.75V, Vig =2V Tor =48mA — — 5 v
Jiri Vee= 5.25V Vi=27V - - 20 pA
Input current i Vee=525V, Vi=04V - - -04 mA
I Vec=5.256V, Vi=7V - - 0.1 mA
Qutput current fox Vec=4.75V, V=08V, Vou=30V - - 250 MA
Suppl t Iccn Vee=5.25V - 23 48 ma.
upply currel Tect Ve =525V - 21 51 mA
Input clamp voltage Vix Vec=4.75V,  Iiv=-18mA - - -1.5 v
*Vee= 5V, Ta=25°C
S SWITCHING CHARACTERISTICS (Vcc= 5V, Ta=25°C)
Item Symbol Test Conditions min typ max Unit
. . Pk - 10 15 ns
Propagation delay time e Cr.= 15pF, RL =110 - 15 23 s
H TESTING METHOD
Test Circuit Wavelorm
[nput Vee trn trut
50% 0 v
RL L3v 13V
Input 10% 10% ov
P.G. — *‘DO‘T Qutput tene trix
Cr Output Vor
1: 13v 13V
VoL

Notes) 1. Input puise: PRR = 1MHz, duty cycle 50%, Zout = 5062, tTLH<15ns, tTHL<Bns
2. Cuincludes probe and jig capacitance.
3. Ali diodes are 152074(H)
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H D 7 4 LSO 7 @ Hex Buffers/Drivers (With Open Collector High-Voitage Outputs)

H PIN ARRANGEMENT
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H ABSOLUTE MAXIMUM RATINGS

Item Symbol | Ratings Unit
Supply voltage Vce 7.0 v
Input voltage Vin ) 7.0 v
Qutput voltage Vout . 30 ” v
Operating temperature range ‘_-_Vu}opr i 20-475 ¢
Storage temperature range Tstg . —b‘i - :150 3 C

B RECOMMENDED OPERATING CONDITIONS

Item Symbol : min typ max Unit
Supply voltage Ve | 475 500 525 |V
High level output voltage Vou - - s | V' )
Low level output current foL - - 48 mA -
Operating temperature range | Topr ~-20 J' 25 75 °C
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HD74LS07

B ELECTRICAL CHARACTERISTICS (Ta=-20 ~ +75°C)

Item Symbol Test Conditions min typ* max Unit
Vg 2.0 - - v
Input voltage Vi - - 08 7
foL = 24mA - - 04 v
Output voltage VoL Vec=4.75V,  ViL=08V ol IBmA — - 05 v
I Veec=5.25V Vi=2.7V - - 20 MA
Input current Jif Ve = 5.25Y, Vi= 0.4V - -~ -0.4 mA
it Voo = 5.25V, Vi=7V - - 0.1 mA
Qutput current o Vec=4.75V, ViH=2V, Vour = 30V - - 250 A
Supply current Iccn Vee=5.25V - 22 41 mA
nd Tecr Vec=5.25V - 17 30 mA
Input clamp voltage Vi Vec=4.75V, Iiv=-18mA - - -1.5 \4
*Vee=5V, Ta=25°C
M SWITCHING CHARACTERISTICS (Vcc =5V, Ta=25°C)
Item Symbol Test Conditions min typ max Unit
. . tetH - 10 15 ns
Propagation delay time r— CL=15pF, RL=110Q = % 30 s
8 TESTING METHOD
Test Circuit Waveform
Input Vec 22773 L
0% 0% 3w
RL 13V 13v
Input - 10% 10% ov
P.G. ‘I>h7 Qutput
T oy tene
CL Vou
l 13v Tl3v
Qutput VoL

Notes) 1. Input pulse: PRR = 1MHz, duty cycle 50%, Zout = 5062, tTLH<15ns. tTHLSENS

2. Cuincludes probe and jig capacitance.
3. All diodes are 152074(H)
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H D 74L308 @ Quadruple 2-input Positive AND Gates

ECIRCUIT SCHEMATIC(!4)

MPIN ARRANGEMENT
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BMELECTRICAL CHARACTERISTICS (Te=-20~+75C)
Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - v
Input voltage
Vie - - 0.8 v
Vou Vee=4.75V, Vin =2V, Jon= — 400uA 2.7 - - \4
Output voltage oL =8mA - - 0.5
Vo Vec=4.75V, Vii=0.8V v
oL =4mA - - 0.4
Iru Vee=5.25V, Vi=2.7V - - 20 A
Input current Jifs Vec=5.25V, Vi=0.4V - - -0.4 mA
It Vee=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current los Vec=5.25V - 20 - —100 mA
Teen - 2.4 4.8
Supply current Vec=5.25V mA
Iece - 4.4 8.8
Input clamp voltage Vix Vec=4.75V, Liv=—18mA - - - 1.5 v
* Veo=5V, Ta=25°C
BMSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Ttem Symbol Test Conditions [ min typ I max Unit
tPLH - ] 15
Propagation delay time CL=15pF, R.=2kQ ns
tPHL -- 10 20

Note) Refer to Test Circuit and Waveform of the Common ltem

44



H D 74 L s 09 @Quadruple 2-input Positive AND Gates {with Open Collector Outputs)

ECIRCUIT SCHEMATIC(4)
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BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
High level output veltage Vou - - 5.5 v
Low level output current Ior -- - B mA
BELECTRICAL CHARACTERISTICS (Te=-—-20~+75C)
Item Symbol Test Conditions min typ" max Unit
Vin 2.0 - - \4
Input voltage
Vie - - 0.8 v
Ior=8mA - - 0.5
Output voltage Voi Vec=4.75V, Vit=0.8V v
for=4mA - - 0.4
Qutput current Ton Vec=4.75V, Viu=2V, Vos=5.5V - - 100 A
Tin Vec=5.25V, Vi=2.7V - - 20 HA
Input current Ire Vec=5.25V, Vi=0.4V - = —-0.4 mA
Ir Vec=5.25V, V=7V - - 0.1 mA
Iccu Vec=5.25V - 2.4 4.8 mA
Supply current
Iect. Vee=5.25V - 4.4 8.8 mA
Input clamp voltage Vix - Vec=4.75V, Iin= —18mA - - -1.5 A4
* Voo=5V, Ta=25°C
BSWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)
Ttem Symbol Test Conditions min typ max Unit
. . tPLk - 20 35 ns
Propagation delay time Co=15pF, Ri=2k@
tPHL - 17 35 ns

Note) Refar to Test Circuit and Weveform of the Common ftem
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H D 74L S 1 0 @ Triple 3-input Positive NAND Gates

HMCIRCUIT SCHEMATIC()3)

BPIN ARRANGEMENT
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HBELECTRICAL CHARACTERISTICS (To=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
Vi 2.0 - - v
Input voltage
: Vie - - 0.8 v
Vou Vec=4.75V, Vi =08V, Jon= —400zA 2.7 - v
Qutput voltage oL =8mA - - 0.5
Voi Vee=4.75V, Vig=2V ; " 5 v
oL=4m e - .4
Iin Vee=5,25V, Vi=2.7TV - - 20 A
Input current I I Vee=5.25V, Vi=0.4V - - —0.4 mA
Ir Vec=5.25V. Vi=7V - - 0.1 mA
Short-circuit output current Ios Vee=5.25V —20 - —100 mA
Iccw - 0.6 1.2
Supply current Vee=5.25V mA
fece - 1.8 3.3
Input clamp voltage Vix Vee=4.75V, Iin=—18mA — - -1.5 v
* Voo=5V, Ta=25°C
BMSWITCHING CHARACTERISTICS (Vcc=5V, Tae=257C)
Item Symbol Test Conditions min typ max Unit
teLy - 9 15
Propagation delay time Cr=15pF, RL=12kQ ns
tPrL - 10 15

Note} Refer to Test Circuit and Waveform of the Common |tem
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HD74LS11/HD74LS1

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

ECIRCUIT SCHEMATIC(!4)
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WHD74LS15 RECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
High level output voltage Vou - = 5.5 v
L.ow level output current lor - - 8 ma
BELECTRICAL CHARACTERISTICS ( Ta=—20~+75C)
HD74L511 HD74LS15
Item Symbol Test Conditions - " - " nit
min | typ max | min | typ max
Inout volt Viu 2.0 - - 2.0 - - v
v
npat voltage Vie =T o8] = | - | o8 v
Vou Vee =475V, Vin=2V, Ion=—400uA 2.7 - - - - - v
OQutput volt Ior =8mA - - 0.5 - - 0.5
utput voltage Vor Vee=4.75V, ViL=0.8V o ~m v
IoL=4mA - - 0.4 — - 0.4
Irn Vec=5,25V, Vi=2.7V - | - 200 — - 20 wuA
Input current Ine Vee=5.25V, Vi=0.4V - - |—-0.4| - - |—0.4[ mA
oI Vee=5.20V, Vi=7V - - 0.1 - - 0.1 mA
Output current Tow Vec=4.75V, Vou=5.5V - - - - - 100 A
Short-circuit output current Ios Vec=5.25V -20( — |—100| — - - mA
Iecw Veec=5,26V - 1.8 3.6 - 1.8 3.6 mA
Supply current
fcce Voc=5.25V - 3.3 6.6 — 3.3| 6.6 mA
Input clamp voltage Vix Voo =4,75V, Iin=—18mA - - |=1.5| - - |[-1.5 v
* Voe=5V, Te=25°C
HMSWITCHING CHARACTERISTICS ( Vce=5V, Tg=25C)
HD74LS11 HD74L
{tem Symbel Test Conditions - - S13 Unit
min | typ | max | min | typ | max
t — . _
Propagation delay time P CL=15pF, RL=2kQ 8 15 20 35 | ne
tPHL - 10 20 - 17 35 ns

Nate) Refer to Test Circuit and Waveform of the Common Item
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H D 74'— S 1 2 @ Triple 3-input Positive NAND Gates (with Open Collector Outputs)

MCIRCUIT SCHEMATIC(!4)
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BRECOMMENDED OPERATING CONDITIONS
Item Symbol l min typ max Unit
High levei output voitage Vou - - 5.5 v
V]_::\.r»‘:-ﬂe—vel output current Fou r T - 8 ! mA

BELECTRICAL CHARACTERISTICS (Ta=—20—~+75C )

Item Symbol | Test Conditiens min J tvp max Unit
Vi ! 20 | - - v
I[nput veltage e i —
Vi - - 0.8 v
; "I =8mA - - 0.5
Qutput voltage | Vo , Voo =475V, Viy=2V \Y
i ' et =dmA - 0.4
Output current Tok E Vee =4.75V, ViL=0.8V, Von=5.5V - 100 uh
i I Ve =525V, V=237V - 20 ul
Input current L B | Ver=5.25Y, Vi=0.4V - - ~0.4 mA
I Veom5.25Y, V=1V - - 0.1 mA
Iecu - 0.7 1.4
Supply current et Ve =525V mA
I Ieet, - 1.8 3.3
Input clamp voltage 1{ Vi Voo =4.75V, fiv=—18mA j - - -1.5 A
* Vee=5V, Fa=25°C
ESWITCHING CHARACTERISTICS ( Vcc=5V, Te=25C)
Item Symbol [ Test Conditions min typ max Unit
teLK - 17 32
Propagation delay time Cr=15pF. RL=2kQ hs
tPHL - 15 28

Notel Refer to Test Circuit and Waveform of the Comrnon Hem
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H D 74L s 1 3 @Dual 4-input Positive NAND Schmitt Triggers

BMCIRCUIT SCHEMATIC(!%)

MPIN ARRANGEMENT
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BELECTRICAL CHARACTERISTICS (Ta=—20~4+75C)
Item Symbol Test Conditions min typ” max Unit
vrt Vee =5V 1.4 1.6 1.9 \Y
Input threshold voltage
Vr- Vee =5V 0.5 0.7 1.0 v
Hysteresis Vr*-Vr | Vee=5V 0.4 0.9 - v
Vou Vee=4.75V, Jon= —400uA, Vi=0.5V 2.7 - ~ v
Output voltage Jor=8mA - - 0.9
Vor Vee=4.75V, Vi=1.9V v
Jor=4mA - - 0.4
i Vee=5V, Vi=Vr* - —-0.14 - mA
Input threshold current
I~ Vee=5Y, Vi=Vr - -0.18 - mA
Iy Vee=5.25V, Vi=2.7V - - 20 uA
Input current Ie Vee=5.28V, Vi=0.4V - - —-0.4 mA
I Vec=5.26V, Vi=7V - - 0.1 mA
Short-circuit output current s Vee=5.25V —20 - —100 mA
Iecn Vec=5.25V - 2.9 6 mA
Supply current
Iecw Vec=5.25V - 4.1 7 mA
Input clamp voltage Vix Vee=4.75V, In=—18mA - - -1.5 \%
* Vee=5V, Ta=25°C
BSWITCHING CHARACTERISTICS (Vce=5V, Ta=25C)
Item Symboel Test Conditions min typ max Unit
tein - 15 22
Propagation delay time Co=15pF, RL.=2kQ it
tHL — 18 27 ns

Note] Refer to Test Circuit and Waveform of the Commen ltem
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HD74LS 14 e sonmic trigger invrters

BCIRCUIT SCHEMATIC(¢)

BPIN ARRANGEMENT
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BELECTRICAL CHARACTERISTICS ( Ta=—20~+75C)
Item Symbel Test Conditions min typ® max Unit
Vr* Vee =5V 1.4 1.6 1.9 v
Input threshold voltage
Vr Vee=5V 0.5 0.7 1.0 v
Hysteresis Vrt-Vr™ | Vee=5bV 0.4 0.9 - \
Vou Vee=4.75V, Vi=0.5V, lon=—400uA 2.7 - - \'
Output voltage Ior=8mA - 4.50
Vor Vee=4.75V, Vi=1.9V v
for =4mA - - 0.40
Fiad Vee=5V, Vi=vr* - —0.14 - mA
Input threshold current
I Vee =5V, Vi=1Vr - —0.18 - mA
Irn Ver=5.25V, Vi=2.7V — - 20 uA
Input current Its Vec=5.25V. Vi=0.4V - —0.4 mA
I Vee=5.25V. Vi=7V - Z o1 oA
Short-circuit output current Ios Vee=5.25V —~20 - b—100 mA
Ieen Vee=5.25V - ! 8.6 I 16 mA
Supply current t '
ket Vee=5.28V - I 12 21 mA
Input clamp voltage Vik Vee=4.75V. hLin=—18mA — I — [ 1.5 v
* Voro=5V, Ta=25°C
BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ | max Unit
- 15 ; 22
Propagation delay time ek Cr=15pF, Ri=2kQ T =
tPiL — 15 | 22 ns
STESTING METHOD Waveform
1. Test Circuit _56;‘ I W

Inpot

Bt
Zouim S04

52

Nutpat

Notes) 1.

cycle=50%

2. (g includes probc and jig capacitance.

3. All diodes are 182074 ®.

Input pulse; 7y <1508, trpyy £6ns, PRR=1MHz, duty



H D 7 4 L S 2 0 @Dual 4-input Positive NAND Gates

ECIRCUIT SCHEMATIC(}4)

8

Vee

HEPIN ARRANGEMENT

-y
IA[I El‘rc

0k S
4 B| 2 3]
Inputs 3 ' l: ]
Ao F4— NC E _I__z] £
B Ld
c ; 4.5k Ourput Ic E | E NC
¥
oot o5 o
TERT s we] by
‘ ool ol
o GND -
[Top View/
HELECTRICAL CHARACTERISTICS (Ta=-—20~+75C)
ltem Symbol Test Conditions min typ* max Unit
Vin 2.0 - - v
Input voltage
Vio - - 0.8 A
Vou Vee=4.75V, ViL=0,8V, Iow=—400uA 2.7 - - v
Qutput voltage o =8mA - - 0.5
Vor Vec=4.75V, Viu=2V Vv
Ioe=4mA - - 0.4
Iy Vee=5.25V, Vi=2.7V - - 20 HA
[nput current Iir Vec=5.25V, Vi=0.4V - - —0.4 mA
I Vec=5.25V, WVi=7V - - 0.1 mA
Short-circuit output current Ios Vec=5.25V —20 - -100 mA
Iecn Vec=5.25V - 0.4 0.8 mA
Supply current
Iece Vee=5,25V - 1.2 2.2 mA
Input clamp voltage Vix Vee=4.75V, Iiv=—1BmA - - —1.5 v
* Veo=5V, Te=25°C
BSWITCHING CHARACTERISTICS ( Vec=5V, Tae=25C)
Ttem Symbol Test Conditions min typ max Unit
' Ly - 9 15 ns
Propagation delay time Ce=15pF, RL=2kQ
tPHL - 10 15 ns

Note} Refer to Test Circuit and Waveform of the Common Item
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HD74LS27 a0 tinpu posive anp cetes

ECIRCUIT SCHEMATIC()2)

MPIN ARRANGEMENT

Vee S
5 O o
18 E E A
Inputs NG E E 2C
A O Uuipui
. = ' -
< D] & E 2B
D o
v E*‘ 13 “
: 5 |2y
. w7 ]
Top View'
BMELECTRICAL CHARACTERISTICS ( Ta=—-20~+75C)
Item Symbol Test Conditions min typ* max Unit
Vig 2.0 - - v
Input voltage
Vie - - 0.8 v
Vou Vec=4,75V, Vig=2V, lon= —400uA 2.7 — — v
Qutput voltage foL = 8mA - - 0.5
Wou Vee=4.T5V, ViL=0.8V v
foL=4mA - - 0.4
I Vee=5,25V, V=27V - - 20 uA
Input current I Vee=5.25V, Vi=0.4V - - ~0.4 mA
I Vee=5,25V, vVi=7V - - 0.1 mA
Short-circuit output current Ios Voo =5.,25V —20 100 mA
Iccn - 1.2 2.4
Supply current Vee=5,26V mA
Iecr - 2.2 4.4
Input ¢lamp voltage Vik Vee=4.75V, hIv=-18mA - ~1.5 v
* Voo=5SV, Ta=25°C
WMSWITCHING CHARACTERISTICS (Vec=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
PLK - 8 15
Propagation delay time Ci=15F, Ri=2kQ ns
et - 10 20

Note} Refer to Test Circuit and Waveform of the Commaon ltem
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H D 74 L s 22 @Dual 4-input Positive NAND Gates (with Open Collector Qutputs)

ECIRCUIT SCHEMATIC(!4)

Voo

HEPIN ARRANGEMENT

p—
1 E‘m
w2 w B E E 20
Inputs NG| 3 12 |2C
A .H Outgut E
bo Y 1€ E E NC
: o o] -
o 4 sk N E Z] 24
FEET (] Dy
—o GND
(Top View!
EBRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
High level output voltage Vou - - 5.5 v
Low level output current for - - 8 mA
HELECTRICAL CHARACTERISTICS (Ta=-—20~+75C)
Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - v
Input voltage
Vie - - 0.8 v
Jor.=8mA - - 0.5
Output voltage Vor Vec=4.75V, V=2V v
Tor=4mA - - 0.4
Ire Vee=5.25V, V=27V - - 20 zA
Input current Ine Vec=5.25V, Vi=0.4V - - —0.4 mA
I Vec=5.25V, Vi=7V - - 0.1 mA
Qutput current Ton Vee=4.75V, ViL=0.8V, Vou=5.5V - - 100 rA
Iecn Vec=5.25V - 0.4 0.8 mA
Supply current
fecL Vec=5.25V - 1.2 2.2 mA
Input clamp voltage Vix Vec=4.75V, In=—18mA - - —-1.5 A
* Voe=5Y, Te=25°C
ESWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
. tPLH - 17 32 ns
Propagation delay time Cr=15pF, RL=2kQ
teuL - 15 28 ns

Note) Rafer to Test Circuit anit Waveform of the Common {tem
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H D 74L S 2 6 @®Quadruple 2-input High-voltage Interface Positive NAND Gates

BCIRCUIT SCHEMATIC(;) HPIN ARRANGEMENT
ber N
1A 1 14 | Voo
) ] ]
IHEE] o
m::___ Dutpu n’E D i
¥
2af 4 ey
B 0 o
B} s 10 38
1.5k ! l:——l—"— %
* | 6 N
‘ o GAD Ey
GND E E v
{Top View}
BMRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
High level output voltage Vou - - 15 Vv
Low level ocutput current Ioe - - ) mA
BMELECTRICAL CHARACTERISTICS (Ta= —20~+75C)
Item Symbol Test Conditions min typ* max Unit
Vin 2.0 — k - v
Input voltage
Vi - - 0.8 v
Toe=4mA - - 0.4
Output voltage Vo Vee=4.75V, Viu=2V A
for.=8mA - - 0.5
Iin Vee=5.23V, Vi=2.7V ~ - 20 uA
Input current Iri Veor=5.25V. Vi=0.4V - - fo-0.4 ma
I Vee=5.25V, Vi=1V — - 0.1 mA
Von=12V - - 50 HA
Qutput current Iox Vee=4.75V, ViL=0.8V
Von=15V - - 1 mA
Iecn - 0.8 1.6
Supply current ==t Ve =525V mA
oo — 2.4 4.4
Input clamp voltage Vik Vee=4.75V. IIv=—18mA - ~1.5 v

* Vep=5V, Ta=25°C

BSWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)

Item Symbol Test Conditions min typ max Unit
tPLH — 17 32
Propagation delay time CL=15pF, RL.=2kQ ns
L - 15 28

Note) Refer to Test Circuit and Waveform of the Common Item
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H D 74L s 2 7 @ Triple 3-input Positive NOR Gates

ECIRCUIT SCHEMATIC(3) BPIN ARRANGEMENT
Vee S
20k 3 OF 13 N E] vee
I I 18 E E _1—3_] Ic
:nuu X V.——
ﬁ 2AE E N
45k
x 200 _;.::"' 8|« T EH
B ¥ ] s E] 38
i ¥ 20k H‘ ‘ 2¥ E E 3
¢ %K ']j * K s |av
GND (Top View!

HELECTRICAL CHARACTERISTICS (Ta=~—20~+75C)

Item Symbeol Test Conditions min typ" mrax Unit
; \ Viu 2.0 - - v
nput voltage
Vie - - 0.8
Vou Vee=4.75V, Vi =0.8V, o= —400uA 2.7 - -
Qutput voltage ] for=4mA - - 0.4 v
Voi Vec=4.75V, Viy=2V
: IoL=8mA - - 0.5
Tiu Vee=5.25V, Vi=2,7V - - 20 .3
Input current I, Vec=5.25V, Vi=0.4V - - —-0.4 mA
It Vec=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current Ios Vee=5.25V —-20 - — 106 mA
Iecu Vee=5.25V - 2.0 4.0 mA
Supply current
Iece Vee=5.25V - 3.4 6.8 mA
Input clamp voltage Vi Vee=4¢.75V, Iiv=—18mA - - —-1.5 v

* Vee=5V, Ta=25°C

ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Test Conditions min typ max Unit
teLy - 10 15
Propagation delay time Co=15pF, RiL=2kQ ns
tPHL - 10 15

Note} Refer to Test Circuit and Waveform of the Common Item
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H D 74 L S 30 @8-input Positive NAND Gate

ECIRCUIT SCHEMATIC

Inputs
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MPIN ARRANGEMENT

p—y

BMELECTRICAL CHARACTERISTICS ( Ta= 20~ +75C)

CILTEG EEE

13 | Vee

13 50

H

P
&

Item Symbol Test Conditions min typ" max Unit
Viw 2.0 — v
Input voltage
Vi - - 0.8 v
Von Vee=4.75V, Vi = 0.8V, lon= - 4004 2.7 - - v
Output voltage Ior=8mA " - 0.5
VoL Vee=4.75V, Viy=2V v
IoL=4mA - - 0.4
fin Vee=5.25V, Vi=2.1V - - 20 wA
Input current Iri. Vee=5.25V, Vi=0.4V - - -0.4 mA
It Vec=5.28V, WVi=7V - - 0.1 ma
Short-circuit output current Tos Vee=5.25V -20 - - 100 mA
Icon 0.35 0.5
Supply current Vee=5.25V mA
Ieer - 0.6 1.1
Input clamp voltage Vik Vee=4.75V, hwn=—18mA - - -1.5 v
* Vee=5Y, Ta=25°C
ESWITCHING CHARACTERISTICS ( Vec=5V, Ta=25C)
Item Symbel Test Conditions min typ max Unit
IPLe - 3 15
Propagation delay time Ci.=15pF, Ri=2kQ ns
tPHL = 13 20

Note) Refer to Test Circuit and Waveform of the Common Item
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HD 74 LS 32 scucrupie z:npu posiive o Getss

ECIRCUIT SCHEMATIC(!4)

HPIN ARRANGEMENT

4
3 20k 5 20k

[nputs

4 ] Vee

9 oh:
E-IA

. il' 1¥| s
Bo F 2,\E E Lk
5] ol
iy o
|6 I’ 3A
GND E 3 E11
Top View)
HMELECTRICAL CHARACTERISTICS (Ta=—20—+75C)
Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - = \Y
Input voltage
ViL - - 0.8 \'
Vou Vee=4.75V, Vin=2V, Ion=—400uA 2.7 - - \'
Qutput voltage for=8mA - - .5
VoL Vee=4.75V, V=08V \'
Ior=4mA - - 0.4
Iy Vee=5.25V, Vi=2.7V - - 20 A
Input current I Vee=5.25V, Vi=0.4V - - —0.4 mA
Ir Vee=5.26V, Vi=7V - - 0.1 mA
Short-circuit output current fos Vec=5.25V —20 - —100 mA
Iccn Vee=5.25V - 3.1 6.2 mA
Supply current -
Iece Vec=5.25V - 4.9 9.8 mh
Input clamp voltage Vik Vee=4.75V, Iiv=—18mA - - -1.5 v
* Voo=5V, Ta=25°C
BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
tPLy - 14 22 ns
Propagation delay time Co=15pF, Ri=2kQ
PHL - 14 22 ns

Note) Refer to Test Circuit and Waveform of the Common ltem

59



H D 74 L S 3 7 ®Quadruple 2-input Positive NAND Buffers

ECIRCUIT SCHEMATIC()2)

HPIN ARRANGEMENT

© Yoo

Inpuus
A Oy

Bo

5 A
E@ of
1) Q1
C o
E 8
C o

[ i
@ )
v ay

x 3 oD
ITop Yiew!
BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
High level output curreat fon - - -1.2 mA
Low level output current for - - 24 mA
RELECTRICAL CHARACTERISTICS (Ta= 20~ +75C)
Item Symbol Test Conditions min : typ® max Unit
Vi 2.0 ; = - v
Input voltage }
Vit - 0.8 v
Vou Vee=4.75V, Vi.=0.8V, Jov=—1.2mA 2.7 - - v
Qutput veltage lor=24mA - - 0.5
Vou Vee=4.75V, Vig=2V v
Ior=12mA - - 0.4
Irn Vee=5.25V, Vi=2.7V - 20 72
input current I Vee=5.25V, Vi=0.4V - ! - -0.4 mA
It Voo =5.25V, vi=7V - - 0.1 mA
Short-circuit output current fos Vec=5.25V - 30 -130 mA
Iecu Vee=5.26V - ¢.9 2.0 mA
Supply current
Icce Voe=5.268V 6 12 mA
Input clamp voltage Vi Vee=4.75V, Iiv=-—18mA - — —1.5 v
* Vee=5Y, Ta=25°C
BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
Lk - 12 24 ns
Propagation delay time Cr.=45pF, RL=667Q
tPHL 12 24 ns

Notel Refer to Test Circuit and Weveform of the Common Item
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H D 74LS 38 @®Quadruple 2-input Positive NAND Buffers (with Open Collector Outputs)

WCIRCUIT SCHEMATIC(14)

EPIN ARRANGEMENT

o Vee A
2% 3 wl Z‘ e
[ Y U E& 2]
8 O:‘lpul 4 E B Y
it (s ]
d.“ 2225k 2y E E 3A
T ¥ K oy
GND “Top View.
BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
High level cutput voltage Vor, - - 5.5 v
Low level output current I - - 24 mA
BELECTRICAL CHARACTERISTICS (Ta=-—20~+75C)
Item Symbol Test Conditions min typ® max Unit
Viy 2.0 - - Vv
Input voltage
Vie - - 0.8 v
Int=24mA - - 0.5
Qutput voltage Vou Vec=4.75V, Vin=2V v
o =12mA - - 0.4
Qutput current Ton Vec=4.75V, Vi=0.8V, Voy=5.5V - — 250 uA
Tru Vee=5.25V, V=27V - - 20 #A
Input eurrent Ire Veo=5.258V, Vi=0.4V - - —0.4 mA
Ir Vec=5.25V, Vi=TV - = 0.1 mAi
Icen Vec=5.25V - 0.9 2.0 mA
Supply current
fece Vee=5.25V - 6 12 mA
Input ¢lamp voltage Vik Vec=4.75V, Iiv=—18mA - - -1.5 v
* Voe=5Y, Ta=25°C
BSWITCHING CHARACTERISTICS (Vcc =5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
Ly - 20 32 . ns
Propagation delay time Ci=45pF, RL.=667Q
tPHL - 18 28 ns

Notel Refar to Test Circuit ancl Waveform of the Common item
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H D 74L 840 @ Dual 4-input Positive NAND Buffers

MCIRCUIT SCHEMATIC( %) HPIN ARRANGEMENT
-0 Vo e —

&
17 TN 25
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O ¥

P ¥ ¢ 43

- GND Top View!

BMRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
High level output current Jon - - —1.2 mA
Low level output current oy, - | - 24 mA

HELECTRICAL CHARACTERISTICS (Ta=—20—+75C)

Item Symbol Test Conditions min typ® max Unit
Vin ! 2.9 - - \Y
[nput voltage
Vie - - 0.8 v
Vo Vee=4.75V, ViL=0.8V, Ion=—1.2mA i 2.7 — L - v
Qutput voltage ; [ foL=24mA i ‘ 0.5
Vou Vec=+4.75V, V=2V ] \Y
JforL=12mA = i - 0.4
i Vee=5.25V, Vi=2.7V - | 20 HA
Input current fie Vee=5.25V, Vi=0.4V - - P04 mA
It Vec=5.25V, Vi=7V - : - 0.1 mA
Short-eircuit output current fos " Vee=5.25V —30 - —-130 mA
Iccu Voo =525V - 0.45 1.0 mA
Supply current '
Iect Vee=5.25V - 3 ; 6 mA
input ¢clamp voltage Vix | Vee=4.75V. liv= —18mA - - 1 —-1.5 v
* Vee=SV, Ta=25°C
BSWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C
Item Symbol Test Conditions min typ max Unit
teLw — 12 24 ns
Propagation delay time CL=45pF. RL=667Q
tPHL - 12 24 ns

Note) Refer to Test Circuit and Waveform of the Common tem
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HD74LS42 ¢ccocoeimi vocoder

This menatithic decimai decoder consists of eight inverters
and ten four-input NAND gates. The inverters are connected
in pairs to make BCD input data available for decoding by
NAND gates. Full decoding of valid input logic ensures that
all outputs ramain off for all invalid input conditions.

WPIN ARRANGEMENT

o

o
=

=

-
-

ST L

glnlalanEBE

EE G

16 | Vee

a
A

inputs

Quiputs

MBLOCK DIAGRAM BFUNCTION TABLE Ouiputaq ¥ ¢
_ ﬁ)‘_‘) oY No. BCD Input Decimal Output /
ra Al — DIC/BA|JO|12|3|4{5|/6|7.8]9 Y Y
i, FH o O/LIL|L|L|L|H|A|H[A[HIHIH[H]H |, s wl
_{_>_°” 1/ L!L|L|{H}JH|L|H|H|H|{H|H|H|[H|H o "
A 2|L|C{A|L|A[H|L|H|H|AIH[H[HH * /
s >or—2 =S s/ L|L{Au[H[H[H[L|H H|H|H|H|R Top View!
In LDl 1'_>_°” 4{L|H L LIHHIH/HIH|L HH H|HIH
P nilifi= o SIL|H|L|H|H[HI/B|[H|H|L|H|H|H H
C%EH_L}—MY GiLHHLHHHHHHLHHH
[1>C :""}ﬂv 7 LIH|[H[H|H|/H[H | H[H|[H|H L[HH
H—. 8/HIL:LILIH HHH{HHIH H|/LH
D%Eq__i:)’—oﬂ 9 'H'L/L|H|H H[H[H|H[H|H|H H|L
— HILIHLIHHHHHIH|H/H H|H
: _'-_)H’" H/ L H|H|H|H H|/H|/H|H|H|H|H | H
— a
| n’J S| H|{H/L|/L{H|/H/H/H/HH|HIH H|H
EHHLHHHHHHHHHHH
- HlH HLIHH H H HiHiHIHH H
H H/H/H[H/H/H/H/H/H|HH[H[H
H; high level, L; low levei
BMELECTRICAL CHARACTERISTICS (Ta=—-20~+75C)
Item Symbol Test Conditions min typ® max Unit
Input voltage Vi 2.0 - ~ V*ﬂ
Vie - - 0.8 \
T von Vee=4.15V, Vin=2V, Vie=0.8Y, Jon=~400zA 2.7 - Z v
Qutput voltage loL=8mA = = 0.5
Vor Vec=4. 75V, Vig=2V, Viu=0.8Y — v
ToL=4mA - - 0.4
Irn Vec=5.25V, Vi=2.7V - - 20 uA
Input current Ire Vce=5.25V, Vi=0.4V - - —0.4 mA
It Vec=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current Ios Vec=5.25V —-20 - —10¢ mA
Supply current Iec** Vee=5.25V - 7 13 mA
Input clamp voltage Vix Vee=4.75V. Iiv=—18mA - - -1.5 v

* Voeom5V,Ta=25"C
** JOC is measured with all outputs open and all inputs grounded.
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HD74LS42

ESWITCHING CHARACTERISTICS (Vcc=5V, Te=25C)

Item Symbol Test Conditions min typ max Unit

2 Stage 15 25

IPLH ns
) 3 Stage 20 30
Propagation delay time Ci 15pF. Re=2kQ
2 Stage 15 25
) - ns
3 Stage 20 30
ETESTING METHOD
1} Test Circuit Waveform
¥ee N — e I T3
! . i —
Input
4.5V ‘L—ﬂ
T
1 au—-—ﬁh\ & v
13 i
= A z A Outut teih—- et trut

i ap-- . Von

g B :>_.: . In-phase Cutput ! v \ Lav
L; ‘ u:-—v—/“ ; I ! _——*—‘ Voo

nY ), PHL —‘-O——T‘—— 20

' g b ab- - | Vox

rir ap-— 7 Cut-oi-phase Cutput (] v L3¥

44

Input pulse: f7y <1508, 1y <6ns, PRR=1MHz,
duty cycle 50%.



H D 7 4 L s 4 7 @ BCD-to-Seven-Segment Decoder/Driver {(with 15V Outputs}

HD74LS47 features active-low outputs designed for driving
incandescent indicators directly. This. device has full ripple-
blanking input/output controls and & lamp test input, Display
patterns for BCOD input counts above 9 are unigue symbols to
authenticate input conditions. This circuit incorporates auto-
matic leading and/or tailling-edge zero-blanking control {RBI
and RBO). Lamp test {LT) of these types may be performed
at any time when the BI/RBO node is at a high level, It con-
tains an overriding blanking input {BI} which can be used to
control the lamp intensity of pulsing or to inhibit the outputs,
Inputs and outputs are entirely compatible for use with TTL
or DTL legic outputs.

EBLOCK DIAGRAM
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BlfRBDl 4 LT 13 | Ya
L—< Bl/R8O bb—-l
RB[I 5 p——qRBI < 12 | Yb p Dupuis
’—- o] d
DE A € | ye
Inputs
\:\E 1 fyd
GNDE Y | Ye

{Top View!

HABSOLUTE MAXIMUM RATINGS

Item Symbol Ratings Unit
Supply voltage Vee 7.00 Vv
Input voltage Vin 7.0 v
Qutput current (2‘;3‘}2?3’% Ionpens 200 mA
Output current {off-state} Tonogn 1| mA
Operating temperature range | Tos —20~+75 C
Storage temperature range Tete —-65~+150] C
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HD74LS47

MFUNCTION TABLE

Decimal or Inputs Outputs
Function LT RBI D C B A BI'RBO a b ¢ a4 e f [ Note

0 H H L L L L H ON ON ON ON ON ON OFF

1 H X L L L H H OFF | ON ON OFF | OFF | OFF | OFF

2 H x L L H L H ON ON OFF | ON ON OFF | ON

3 H X L L H H H ON ON ON ON OFF | OFF | ON

4 H x L H L L H OFF | ON ON OFF { OFF | ON ON

5 H X L H L H H ON OFF | ON ON OFF | ON ON

6 H x L H H L H OFF | OFF | ON ON ON ON ON

7 H x L H H H H ON ON ON OFF | OFF | OFF | OFF

8 H x H L L L H ON ON ON ON ON ON ON !

] H X H L L H H ON ON ON OFF | OFF | ON ON

10 H * H L H L H OFF | OFF { OFF | ON ON OFF | ON
| H x H L H H H | OFF | OFF [ON | ON | OFF | OFF | ON
12 H X H H L L H OFF | ON OFF | OFF | OFF | ON ON
13 H X H H L H H ON OFF | OFF | ON OFF | ON ON
14 H * H H H L H OFF | OFF | OFF | ON ON ON ON
15 H X H H H H H OFF | OFF | OFF | OFF | OFF | OFF | OFF
Bl * X x x X X L OFF | OFF | OFF | OFF | OFF j OFF | OFF 2
RBI H L L L L L L OFF | OFF | OFF | OFF | OFF [ OFF | OFF 3
LT L X x X X X H ON ON ON ON ON ON ON 4
H; high level, L; low level, X; irrelevant to a low level {response condition).
Notes: 1, The blanking input (Bi} must be open ot held at a high 4. When a blanking input/ripple blanking output (BI/RBO) is
logic level when output functions 0 through 15 are desired. open or held high and a low is applied tc the lamp-test
The ripplke-blanking input (RBD) must be open or high if . input, all segment outputs are on.
blanking of a decimal zero is not desired. —_—

2. When a low logic level is applied directly to the blanking 'I . I‘ o o o
input (BI), all segment outputs arc off regardless of the '_I r"r_:‘ :[Iz.i =t '*:1!':. o ‘:::J‘Q: - ‘ - i :_---.
level of any other input. JRL U B el O Bl e = =R

3. When ripple-blanking input (REI) and inputs A, B, C, and : R e R e e
D are a low level with the lamp test input high, all segment
outputs go off and the ripple-blanking output (RBO) goes

BRECOMMENDED OPERATING CONDITIONS

item i Symbol min typ max Unit

Supply voltage Veo 4.75 5.0 5.25 v

" Off state output voll;gé - Vo N ; ) - ) 7 :7:77 15 v
On--;sl-:.a?e_"oytpuy_ currént * ) oy : F mA
High level output current ** w0 = T 50 uh
Low level output eurrent ** o o ~ 3.2 mA
Y)perating tempe-l;;ture range Topr - 20 25 75 C

* Applied 10 the a through g outputs.
** BI/RBO terminal.
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HD74LS47

EMELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Input velt Viu 2.0 - - v
nput voltage Vir - - 08| V
Vou Vee=4.75V, Vig=2V, ViL=0.8V, Jon=—50pA 2.4 - - v
BI/RBO for=1.6mA - - 0.4 v

Ve =4.75V, Via=2V, =(.8V
Qutput voltage o Voe=4.75 w=2¥, Vi.=0.8 for=3.2mA = - 0.5 v
Toiom=12mA - - 0.4 v

- o =5,25V, =2V, =0.
a~g Votonr Vec=5,25V, Vis=2V, ViL=0.8V o 4mA - — 0.5 v
Qutyput current a—g Tonoipy Vee=5.25V, Vin=2V, Vi =0.8V, Vo n=15V - - 250 LA
10 Vec=8§.235V, Vi=2.7V - - 0| wA
Allinput - el —0.4 mA
except BI/RBO _ 3
=5 ' =04V

Input current BL/RBO I Vee=5.25V, vi=0 — - 121 mA
I Vee=5.25V, Vi=7V _ - - 0.1 mA
Short-circuit outyat carrent BI‘RBO Ins Vee=5.25V -0.3 - -2 mA
Supply current * % e Vee=5.25V - 7 13| mA
Input clamp voltage Vix Vee=4.715V, hiw= —18mA - - -1.5 v

* Vee=5V, Ta=25°C
** [~ is measured with all outputs open and all inputs at 4.5V,

ESWITCHING CHARACTERISTICS ( Vcc=5V, Te=25C)

Item Symbol Input Test Conditions min typ max Unit
T " . A - - 100 | ns
urn-on time on dont
RBI - - 100
Ci=15pF, R.=665Q O
Turn-off ti ‘ A - - 100 ] Tus
urn-oft time o] RBI — ~ 100 —

WTESTING METHOD

1) Test Circuit Waveform
Ve Tin —ad -t raL
EW v
L5 % ®
Input k 1.3 1.3V s
1 0% 19% L_—-—— o
[rput é ; b D——\ Queput bagf tm Vaw
P.G. E CD : Mﬁ\ T :1':"‘;'""‘” 1.3V \ L3V
Zaur = 50 E :“;I b ° 1 I PRV K-—;_- Vou
»L & sRpo  {p——" I b ” Vou
[ |
13V
" Out-of -phase
ut put Voe
2) Testing Table Input pulse; t7y 1508, £y <608, PRR=1MHz,
Item Inputs Qutputs duty cycle 50%.
RBI| D) C1 B | A a b ¢ d e f g
A45V(GND:GNDGND|IN | OUT| — — | OUT | OUT | OUT
tos 4.5V | GND [ GND | 4.5V |IN - | - |O0UT| — |OUT| — | —
tojr |45V | GND [ 4.5V 4.5V{IN | OUT|QUT| — |[OUT|OUT | OUT |OQUT
IN | GND | GND ] GND | GND | OUT | OUT | OUT | OUT | OUT | OUT | —
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H D 74 L 848 @ BCD-to-Seven-Segment Decoder ‘Driver (Intermal Pull-up outputs)

The HD74L.548 features active high outputs for driving lamp
buffers. This circuit has full ripple blanking input/output con-
trols and a lamp test input. Display patterns for BCD input
counts above 9 are unique symbols to authenticate input
conditians, This circuit incorporates automatic leading and/or
trailing-edge zero-blanking control (RBi and RBO). Lamp test
{LT) of these types may be performed at any time when the
BI/RBO node is at & high level, It contains an overriding blank-
ing input {BI} which can be used to control the lamp intensity
be pulsing or to inhibit the outputs. Inputs and outputs are
entirely oompatible for use with TTL or DTL logic outputs.

EBLOCK DIAGRAM

BPIN ARRANGEMENT

p—

C| H
Lame B
Tent 1
C

Bl RED "] LT
Bl/RBO

RHI
[

N

H

1]

f,‘

;

16 | Veo

kS

P utpuls

n -

P

CEIEREEEE

-

Tap View

=
b
Inputs -L
EAS ERECOMMENDED OPERATING CONDITIONS
[ p— — Ttem Svmbol min typ max Unit
High level a—g - - -100 A
Blankng [nput or fon | - e
Ruppte Blanking output current BI/RBO - —50 uA
Dutput {BI/RBE) Low level . a~g 6| mA
b b -
output current ok BI'RBO : 3.2 mA
lamp
Test (LT} =7
Inputa
Ripple -
Blanking (RBI}
EFUNCTION TABLE
Decimal or Inputs T Ouiputs :
Function LT | kRBIL O | € | B " A BLRBOT 7 777 a4 T E Note
0 H H L | . ¢ L H H H  ® @ H | H
T H | =< | L 'L L H e T T R L.
o R [x L T T Te [TH oW ph B H
I H < L L | H H . H H H | H H L
4 T R S o = H [ L L [ " L H [ H L L
5 [ W | < L H_~ L | H H H L. H H i
6 H * L H H L H L ) L ) H H ) H
T “H T %77 L " H | T H Tﬁ H H H L L 1
8 H x H Loy Lo L }E . H |H [ H H | B
— 9 T W % 7TH | L L n '"m | H H H L 'L
o TTH 7% [ H 'L | H L H L. L L H _ H
T * W | L  m | H . H | L 1. H H L
S O N TS P VO P PO P A
13 H | * H H H H L L H L
I R L [ w oL T TTE W
15 H = ] H H T L L L L L
BI = x X x L L | L L L 2
ETR R Y L [ L L L L L 3
T 7” T x L x T “x H H | H H : H H 4

H; high level, L; low level, X; irrelevant
Netes: 1. The blanking input (Bl) must be open or held at a high
logic level when cutput functions { through 15 are desired.
2. When a low logic level is applied directly to the blanking
input (BI), all segment outputs are low regardless of the
level of any other input,
3. When ripplke-blanking input (RBI) and inputs A, B, C, and
D are at a low level with the lamp-test input high, all seg-
ment outputs go low and the ripple-blanking output (RBO)

68

goes to a low level (response condition).

. When a blanking input/ripple blanking output {BI/RBO} is
open or held high and a low is applied to the lamp-test
input, all segment outputs are high.
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HD74L S48

BMELECTRICAL CHARACTERISTICS (Tae=

—20~+75C)

Item Symbol Test Conditions min typ® max Unit
Input volt Vin 2.0 - - v
age
) npiiv ) 787 Vie - - 0.8 \'
sk mo— Vou Vee=4.75V, Vig=2V, V=08V - —80eh] 54§ - v
for=2mA - - 0.4
a=~g
Qut | =6mA - - .
utput voltage Vo | Vec=4.75V. Vin=2V, ViL=0.8V ;“ f“; n g i v
ar=1.6m - - .
IR . -
o B BOAV ) for=3.2mA - - 0.5
Output current * * a~g Io Vee=4.75V, Vo=0.85V —-1.3 - - mA
except i Alm Vee=15.25V, IﬁfE.TV - - 20 ,uL
ot . BI/RBO . Vec=5.25V, Vi—0.4V ~ - el o
urren e ———1
P e B/RBO | Vee=5.25V. Vi—0.4V R
i except Bl RBO Ir Vee=5.28V, Vi=T7V _ — o mh
Short-cireuit output current | BI/RBO fos Vce=5.25V e —0.3 — -2 mA
_ Supply current * % % I Vee=3§. 25V o ~ - 25 38 mA
Input clamp voltage Vik Vee=4.75V, liv=—18mA - - —-1.5 v
* Vee=5V, Ta=23°C
** Input condition as for oy
*** [ oc is measured with all cutputs open and all inputs at 4.5V,
ESWITCHING CHARACTERISTICS ( V=5V, Ta=25C)
Item Symbol Input Test Conditions min typ max | Unit
:P’”’ A Cu=15pF. RiL=4kQ — — 122 ns
Propagation delay time : L 100
P - -
RBI =15pF, Ri=6kQ
- CL=15 L — — 160 ns
BTESTING METHOD
1) Test Circuit Wavaform
‘re
sy LN ——-t —-r-———mu w
0% W%
) Input Z 1.3V l.SVSS
b o Thutput t [——— ] 11 S 1]
. A I
é 18 N T trLy——= fra Yo
P.G. ¥ Hp 4 \
Zowe =500 ST " 1 c (l,':,"::" v d
M A RBI _» I i VoL
J_ @ | Ldeswree ff— ;
o— 0D LRl oy PLN
Vor
’ OutoF~phase L3V 1.3V
Quiput
Yor
2) Testing Table
Inputs Qutputs
Item
RBI| D | C B | A | a b ¢ d e f g
4.5V |GND{GND | GND |IN OUT} — — {OUT | OUT | OUT
trew | 4.5V GND{GND | 4.5V | IN - = |OUT| — |OUT| —
tenr | 4.5V | GND! 4.5V |4 SVIIN |OUT | OUT} — |OUT|OUT | OUT!OUT
IN | GND | GND | GND | GNID} [ OUT | OUT { OUT | OUT | OUT | QUT | -
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H D 74 L S 49 @ BCD-to-Seven Segment Decoder ‘Driver (with Open collector outputs)

The HD 741549 features active-high outputs for driving lamp HEPIN ARRANGEMENT
buffer. This circuit incorporates a direct blanking input.
Segment identification and resultant displays are shown below.

Display patterns for BCD input counts above 9 are unigue N
symbeols to authenticate input conditions. It contains an over- 1 H II E] Y
riding blanking input {B)) which can be used to contral the e ¢ IZ El i
lamp intensity by pulsing or to inhibit the output. Inputs and E_,
outputs are entirely compatible for use with TTL or DTL logic BI E B K E K
outputs. c .
n[_l\—am b L] ,
Inputs ] < Outputs
EWBLOCK DIAGRAM e o I—_'_n_lr
e
(utput E*‘] 3 C
R ann| 7 I] 4
I:: (Top View)
B o—" 1l
Tnputs D_‘
I »—«Do—[-—-m——d
; >
{ v I Outputs
o
%} EABSOLUTE MAXIMUM RATINGS
Blanking Input Ha Ye
] Item Symbol [ Ratings Unit
s i Supply voltage Ve ' 7.0 A
DIl Input veltage Vi 7.0 v
ujr:gjj}"—‘ Vir Output current (off state) Tocari 1 mA
Operating temperature range Tupr - - +75 C
Storage temperature range Tite 65 + 150 ¢
WMFUNCTION TABLE
. . Inputs Outputs
N
Decimal or Function 5 é B Y BI " b - 1 " : . ote
0 L L L L H H H H H H H L
1 L L L. H H L H H L L L i
2 L L H L H H H L H H L H
3 | L H H H H -H H ' H L L H
4 L H L L H L H H | L L H H
5 I. H L H H H L H H L H H
6 L H H L H L L | H H H H H
7 L H H H H H H  H L L L L
B H L L L H H H H H H H H 1
9 H L L H H H H H L L H H
4] H L H L H L L L H H L H
11 H L H H H L L | H H L L H
12 H H L L H L H L L [ H H
13 H H L H H H L L H L H H
14 H H H L H L L L H H H H
15 H H H H H L L L L L. L L
BI b x x X L L L L L L L L 2

H; high level, L; low level, X; irrelevant
Notes: 1. The blanking input (Bi} must be open or held at a high
Jogic level when output functions 0 through 135 are desired.
2. When a low logic level is applied directly to the blanking
input (BI), all segment outputs are low regardless of the
level of any other input.

[
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HD74LS49

BMELECTRICAL CHARACTERISTICS ( Ta=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - v
Input voltage e
Vir - - 0.8 v
Qutput current lon Ve =475V, Vin=2V, Vi.=0.8V, Vou=5.5V - - 250 uA
Ior=4mA - - 0.4
Qutput voitage Vou Vec=4.75V, Vig=2V, Vi.=0.8V v
IoL=8mA = - 0.5
Iin Ver=5.25V, Vi=2.7V - - 20 uA
Input current I Vee=5.25V, Vi=0.4V - - —0.4 | mA
I Vee=5.25V, V=7V - - 0.1 mA
Supply current * * Ice Vec=+5.25V - 8 15 | mA
Input clamp voltage Vik Vec=4.75V, IIx=—18mA - - -1.5 v
* Vee=5v, Ta=25"C
** [ is measured with all outputs open and all inputsat 4.5V,
BSWITCHING CHARACTERISTICS { Vcc=5V, Ta=25C)
Ttem Symbol Input Test Conditions min typ max Unit
L - - 100
- Lru! A C.=15pF. R.=2kQ e ns
. . tPLH - - 100
Propagation delay time 100
LEHL - -
=15pF, . =6kQ
" BI Ce pF, R.=6k — - 100 ns
@TESTING METHCD
1) Test Circuit Waveform
Ver
o s —d f——tTHL
45y 90% %0% ¥
Input A[l._w 1.3V S
— e
Input v A ::__—\ Qutput e 0% o
E (B: o— 2 LN ——— 213 Von
P.G. g L F| n-phase \
Zow 3500 £ N C Durput 1av L3V
,L. k] Bl — A ; ‘ L—-———- You
g -] L e ——t trow
Yo
» Out -of -phase L.3¥ L
Dutput
Yo,
2) Testing Table
It Inputs Qutputs
“" 'BI|D|C|BJ]A|a|b|c 4 (] &
4.5V | GND | GND | GND [ IN ot - - (OUT |OQUT [OUT| —
teen | 4.5V | GND | GND | 4.5V | IN - - |ouT| - [ouT| — -
tewr | 4.5V GND | 4.5V [ 45V {IN | OUT[OUT | — [OUT|OUT|OUT|OUT
IN | GND|GND | GND | GND | OUT | OUT | QUT | QUT | OUT [OUT | —
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H D 74LS 5 1 ®2-wide 2-input, 2-wide 3-input AND-OR-INVERT Gates

BCIRCUIT SCHEMATIC(!%) BPIN ARRANGEMENT
0 Voo N E e E v
1
1A @A 2" ° [: EI *
inputs 11(; (21;);__ ZHE E] 1B
% 2 E I] \F
45k frpur - E w |1k
——ov
110 o e i E Z] ’
Inpurs LEZD) 0 Ll " Ly GND E E "
ot
. ITop View!
15k S ————0 GND
SWELECTRICAL CHARACTERISTICS (Te=—20—+75C)
Ttem Symbol Test Conditions min typ® max Unit
Input voltage #““'"Vm 2.0 — — v
Vii - - 0.8 v
Vou ! Veo=4,75V, Vip=0.8V, Jon= —400uA 2.7 - - v
(utput voltage Tor=8mA — - 0.5
Vor Voo =4.75V. Vig=2V v
for =4mA - - 0.4
HE Vee =525V, V=27V - - 20 HA
Input current 7 Iir. Vee=5,25V, Vi=0.4V - - 0.4 mA
I Vee=5.25Y¥, Vi=7V - - 0.2 mA
Short-¢ircuil output current los Ver=5.25V —20 - —100 mA
Teen - 0.8 1.6
Supply current feer Veess. 20 - 1.4 2.8 mA
7 Input clamp voltage Vix Vee=4.75V, Iiv= —18mA : - — 1.5 v
= Vee=5V, Ta=25°C
ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
teLH - 12 20
Propagation delay time - Cr=15pF. Re=2kQ — 125 7 ns

Note} Refer to Test Circuit and Waveform of the Common Item
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H D 7 4 L s 5 4 @4-wide 2-input, 3-input AND-OR-INVERT Gates

ECIRCUIT SCHEMATIC

[

MPIN ARRANGEMENT

NS

ISIJ

12]1

i
o

1 |H

Br

Note) The schematic within the dashed line is included the half

input terminals of HD74L.S54.

BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

[Top View)

" IVtt

Enc

Item Symbel Test Conditions min typ* max Unit
Viu 2.0 - - \'
Input voltage
ViL - - 0.8 v
Vou Vee=4.75V, ViL=0.8V, lon = - 400gA 2.7 - - v
Qutput voltage Vou Vec=4.75V. Vig=2V Iot =8mA - - 0.5 v
Ioe=4mA - - 0.4
s Vec=5,28V, Vi=2.7V - - 20 uh
Input current e Vec=5,25V, Vi=0.4V - - —-0.4 mA
I Vec=5,28V, Vi=TV - - 0.1 mA
Short-circuit output current Ios Vee=5.25V —~20 - —100 mA
Supply current fecn Vee=5.25V — 9.8 16 mA
Tece - 1.0 2.0
Input clamp voltage - Vik Vec=4.75V, Iiv=—18mA - - -1.5 \'
* V=5V, Ta=25°C
MSWITCHING CHARACTERISTICS (Vce=5V, Ta=25C)
Item Symbeol Test Conditions min typ max Unit
Propagation delay time tri CL=15pF, RL=2kQ - 12 i ns
tPHL - 12.5 20

Note) Refer 1o Test Circuit and Waveform of the Common Item
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H D 74 L S 5 5 @®2-wide 4-input AND-OR-INVERT Gates

MCIRCUIT SCHEMATIC HPIN ARRANGEMENT
S

-0 Ver

A
5k 2
b3 8k .

14 | Ver

13 |4

™

]

y [ -]
A e
e — — ‘0 .
Co k—-—t-L—j ! DE EF
e 1r'+- " o Ours v o]

= g oY NCE z‘ NC
o e F chof 7 Bv
31\%

Zc ; t 7 [Top View:

. 1.5k GND
H 7%

TTET

HELECTRICAL CHARACTERISTICS (Ta=—20—~+75C)

Item Symbol Test Conditions min typ" max Unit
, Vin 2.0 - — v
Input volta
P &e Vir - - 0.8 v
Vor Vec=4.75V, ViL =0.8V, by~ — 400uA 2.7 - - v
Qutput voltage for=8mA - - 0.5
Vor Vec=4.75V, Vig=2V v
o =4mA - - 0.4
Trn Vee=5.25V, Vi=2.7TV - — 20 A
Input curreat Iy Vec=5.25V, Vi=0.4V - - ~0.4 mA
I Vee=5.26V, WVi=7V - - 0.1 mA
Short-circuit output current Ios Vec=5.25V —20 - —100 mA
fecw - 0.4 0.8
Supply current Ve =5.25V mA
fec - 0.7 1.3
Input clamp voltage Vik Vec=4.75V, In=—18mA - - -1.5 v
* Vee=5V, Tu=25°C
MSWITCHING CHARACTERISTICS ( Vec=5V, Ta=25C)
Ttem Symbol Test Conditions min typ max Unit
tPLE - 12 20
Propagation deiay time Cr=15pF, RrL=2kQ ns
tPHL - 12.5 20

Note} Refer 1o Test Circuit and Waveform of the Commeon item
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H D 7 4 L s 7 3A @ Dual J-K Flip-Flops (with Clear)

MBLOCK DIAGRAM( ) BPIN ARRANGEMENT
p—y
1
cLr] 2 ! [ 11 |a@
e[ T Xj
. [ — O I
Vee E II GND
3 Clear K EL[ K E LE 14
X 3
J 2C1R Et 1 . :a 2
e TR
b
Clock (Top View)
BFUNCTION TABLE MRECOMMENDED QPERATING CONDITION
Inputs Outputs Item Symbel | min typ | max Unit
Clear Clock J K Q ] Clock frequency Setock 0 - 30 MH:z
L b4 x b L H Pulse | Clock High ; 20 - -
H L. L Qo Qo width | Clear Low " 25 - - ne
H | H L H L Setup | "H Data . 20) - -
H 1 L H L H time | "L Data . 00| - | - ne
H H H Toggle Hold time th 0} - - ns
H H X x Qo l Qo Note} |; The arrow indicates the falling edge.

Notes} H: high level, L; low level, X irrelevant

1 ; transition from high to low level

Q,; level of Q before the indicated steady-state input condi-
tions were established.,

3, ; complement of Q0 or level of Q before the indicated
steady-state input conditions were established.

Toggle: each cutput changes to the complement of its previous

level on each active transition indicated by ;.

MTIMING DEFINITION

o

— v
Clock 13V 1.3% 1.3V
/ ; ov
| P2 i -t 3. ]
ay
LK 13V 13V 13V

o
“H" Data “L” Data
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HD74LS73A

SELECTRICAL CHARACTERISTICS (Tg=-20-+75C)

Item Symbol Test Conditions min
Input voltage Vin B B TL
Ve - |
Vo Vee=4.75V, V=2V, V1. =0 8V, Jon= —400xA 2.7 |
Output voltage Vou Vee=4.75V, Vin=2V for=8mA | !
Vie=0.8V for =4mA -
5K - I
 Clear | fin Vee=5.25V. Vi=2.7V -
Clock o
J. K -
Input current " Clear e Vee=5.25V, V;=0.4V -
Clock T
LK -
Clear I Vee=5.25V, V=17V !
“Clock_| -
Short- circuit output current Ios Vec=5.25V 20
Supply current * % Icc Vee=5.25V B ___ —J_
Input clamp voltage L Vi Vee=4.75V, fiv=—18mA A —1.5 | v
* Vee=5V, Ta=25°C
** With all outputs open, /o is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is gréunded.
ESWITCHING CHARACTERISTICS ( Vcc=5V, Tae=25C)
Item ;. Symbal Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency Smos ! 30 . 45 - MHz
_ Ly Clear | ' Ci—15pF. Ri=2kQ — 15, 20 ns
Propagation delay time ot Clock Q. : [ 5 50 s

EWTESTING METHOD

1} Test Circuit
11} faue toon. tone. (Clock—Q.Q)

v

L] K
Lowt =300
x
LR
Notes)l. Test is put into the each flip flop
2 Alldiodes are 152074 @,
3. Cr includes probe and jig capacitance.
Waveform

Clock

L
Note) Clock input pulse; t1 ;7<15ns,
trpL<6ns, PRR=1MHz, duty
cycle=30% and: for fmax,
IrLH=tTHLS2.508.
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Tnput

T

[

FJ
K

N

Waveform

Clenr

Clach

.

ol

K

— Same ur [om Crrcure |

Notes) L. Test is put into the each flip-flop
2. All diodes are 152074 @.
3. Cy includes probe and jig capacitance.

[ il

—— - oV

e
=

Note} Ciear and clock input pulse;

(s 15ns, gy <6ns,
PRR=TMHz



H D 74 L S 74A @Dual D-type Positive Edge-triggered Flip-Flops (with Preset and Clear)

EFUNCTION TABLE WPIN ARRANGEMENT
Inputs Outputs NS
e s | o E Vee
Preset Clear Cloek D Q Q oY UI
o] 2 K 13 { 2CLR
L H x X H L E PR CLR j
H L x ® L H 1K EJ 7 a Ezn
- .
L L X X H H lPRE _l—:_lza
H H 1 H H L —
H H t L L H e[ b Sy
- LR P
H H L X Qo Qo I E-—m'" . __“_-] ®
Notes) H;high level, L; low level, X; irrelevant GN’DE l—(::' E b}
t; transition from low to high level
Q,;level of Q before the indicated steady-state conditions (Top View)
were established.
q,; complement of Q, or level of 0§ before the indicated
steady-state input conditions were established. .RECOMMENDED OPERATING CONDITIONS
*:This configuration is nonstable, that is, it will not persist - -
when preset and clear inputs return to their inactive (high) Ttem Symbol | min | typ | max [ Unit
level. ' Clock frequency Setack 0 - 25 MHz
Pulse | Clack High 25 - -
EWTIMING DEFINITION widts | oot prn e e B
Setup | “H'Data . 01| - -
] — ™ ns
Clock time L™Data 20t - -
Hold time W 51 - - ns
i — : Note) t; The arrow indicates the rising edge.
Data Lmv . ;

“L” Data

WELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ® max Unit
Vru 20 [ - — v
Input voltage Vi . — o8 v
| Vou Vec=4.75V, Viu=2V, ViL =108V, fon=—400:A 2.7 — — v
Qutput voltage VoL Vec=4.78V, V=08V, lor=8mA — — 0.5 v
Vin=2V Jor=4mA = - 0.4
D ' - — 20
““Elr_e:s%f I Vec=5.25V, Vi=2.7V - = :g <A
| Ciock | - - 20
D - [ = o4
Input current ——(li-i_ffit— he Veo=5.25V, Vi=0.4V - = :g-_ : mA
[ Cleck = — 0.4
D - = 0.1
—%'r%;— i Vec=5,25V, Vi=1V - = gz mA
[ Clock - - o1
Short-circuit output current Ios Vee=5.25V —20 _ 2100 mA
Supply current Icc*® Vec=5.25V = 1 5 mA
Input clamp voltage Vix Vee=4.75V, In=—18mA — — —1.5 v

* Voo=SY, Ta=25°C
** With all outputs open, /oc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded,
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HD74LS74A

BMSWITCHING CHARACTERISTICS (Vcc=5V, Te=25C)

Item ! Symbel Inputs . Qutputs i Test Condition J min typ max Unit
Maximum clock frequency Sfoax ‘ 25 33 - MHz
trLu Clock, Clear a CL=15pF, R:.=2kQ - 1 13 25 ns
Propagation delay time  f————- — Q. Q '
tPHL yor Preset - 25 40 ns
BTESTING METHOD
1} Test Circuit
1) Fmaxs 1oL tPHE (Clock—Q,0) 1.2} tpyy . tpry (Clear or Preset—Q,0)
aput Ve Oulpur Q
ant bo Oupu @ T T T
o]
P.G.
Enput T © l
N fovese | ||| pemmmdem e q
e Ay T T AL ircu
#C. rm - : %m Load circuit 1| 47 PR oed cireu | !
-2 O R Sad 2t . i
ll . Output | _L L H | i
e T T : !
r'Jr T _’f_______,,,,#h e —— J
- . q
P.G. oK ¢ i{ Seme a3 Lowd Circurt | J - L’T,R [ Same a3 Load Cireit 1. —]
Zuwt = 902 | C?LH O lrpu:
3 / nL PG
Laur= 5ol
Ed

Notes) 1. Test is put into the each flip-flop

2. All diodesare 152074 @.

3. Cy includes probe and jig capacitance.

Waveform
e T
bl ] = 3V
13V Lav
Clack 10% ov
!
3V
\1,3\'
i oy
[ 7] 1Pl
| + } Vou
| 13V Lav
Q Ve
IPNL teLn
; Voy
¢ |
Lav Lav

Note) Clock input pulse; {7z g5 15ns,
1711 <6ns, PRR=1MHz, duty
cycles50% and: for fimax,
¢TI THLS2Shs.
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Notes)1. Test is put into the each flip-flop
2. All diodes are 152074 (.

3. Cy includes probe and jig capacitance.

Waveform
fTh [T
- .,_r
|
0% 0%
Clear 13v 13V
1% 108
Loe
& 75n1
Preger
frur
-t
q \ aw ¥iav
T
[

Note) Clear and preset input pulse;
trrs1sns, (rHLS6Ns,
PRR=IMHz




H D 7 4 L S 7 5 @Quadruple Bistable Latches

The HD74LS75 is ideally suited for use as temporary storage BPIN ARRANGEMENT
for binary information between processing units and input/

output or indicator units. Information present at a dataiD) lsE E’q
input is transferred to the O output when the enable (G} is
high and the Q output will follow the data input as long as lDE E]“

the enable remains high. When the enable goes low, the infor-
mation (that was present at the data input at the time the
transition occurred) is retained at the Q output until the
enable is permitted to go high. This device features comple-
mentary Q and O outputs from a 4-bit latch,

5[]

EBLOCK DIAGRAM( ;)

'_CD_T“Q
T -—~|>‘>—rj: BWFUNCTION TABLE
Inputs QOutputs

iTop View!

o)

Enable
D G Q Q
L H L H
. H H
ERECOMMENDED OPERATING CONDITIONS » L : QL:
0 o
Item Symbol min | typ | max | Unit Notes) H; high level, L; low level, X; irrelevant
Pulse width e 20 - - ns Q,;level of Q before the indicated steady-state input condi-
Setup time be 15 _ _ ns tions were established.
- Q,; compiement of Q, or level of {§ before the indicated
Hold time b 5 - - ns steady-state input conditions were established.

MELECTRICAL CHARACTERISTICS ( Ta=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Vi : - -
Input voltage . 2.0 v
Vi - - 0.8 v
Vou Vee=4.75V, Vin=2V, ViL=0.8V, Jou=—400pA 2.7 - - \'4
Qutput voltage Vece=4.75V, V=2V foL=4mA - - 0.4
VoL \'4
Vie=0.8V foL=8mA - - 0.5
D input - -
In | Vec=5.25V, vi=2.7V e 01 A
G input - - 80
Di - - -
Input current e Ver=5.25V, Vi=0.4V input 0.4 mA
G input - - -1.6
Di - —_
I Vec=5.25V, V=1V tnput 0.11 &
G input - - 0.4
Short-circuit output current Ios Vee=5.25V -20 - ~100 [ mA
Supply current * % Icc Vec=5.25V - 6.3 12| mA
Input clamp voltage Vix Vec=4.75V, Iix=—18mA - - —1.5 v

* Vee=5V, Ta=25°C
** Ioc is measured with all outputs open and all inputs grounded.
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HD74LS75

ESWITCHING CHARACTERISTICS (Vec=5V, Ta=25C)

Item Symbel i Input Qutput Test Conditions min ; typ max Unit
trLH ; - ! 15 27
— D Q ns
LoteHL - 9 17
. tPLH < - 12 20
= D Q t - RS
| temL Cr= 15pF, - : 7 15
Propagation delay time i |
tPLE Re=2k02 i - 15 i 27
-~ G Q b ‘ ns
LPHL : - 14 i 25
tPLH — - 16 30
G Q —] s emm ns
1PHL - ! 7 15
BMTESTING METHOD
1} Test Circuit
D G Vee Q ¢
T © o
RL% % Ry
PG,
Zowt =502 Notes)I. Test is put into the each latch
J’ 2. All diodes are 152074 @.
—ic 3 J" % 3. Cy includes probe and jig capacitance,
P.G.
Cidm ol
Zovt =504

»

Waveform

=1}

Notes)1. Input puise;D input; PRR=500kHz, G input; PRR=1MHz, trep <1008, 17y gr<10ns.

1
1
!
|
1
I

v

uv

w

¥oi

Vox

bne

2. When measuring propagation delay times from the D input, the corresponding G input must be held high.
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H D 74 L S ‘7 6A @®Dual J-K Flip-Flops (with Preset and Clear)

HEBLOCK DIAGRAM(!2)

9 0—{

Preset 0 ’

[+
Clack

s Clear

HBPIN ARRANGEMENT

p—y
o= "
\PR E_ T X E e

Lo “cin

cla E‘ L) T_‘-] 19
1ol

veo E

2K E~

PR E~

2

CLR E

1Top View:

BRECOMMENDED DPERATING CONDITIONS

Item Symbol | min typ max Unit EBTIMING DEFINITION
Clock frequency Jetoen 0 - 30 MH=z
Clock High 0 | - | - . ¥
Pulse width Cloar W ns Clock
Proger LOw 25 - - oW
“H"Data 204 - - W
Setup time I ns )
“L"Data 20 - - LK 13v
v ov
Hold time th ¢l - - ns “H" Dala 17 Data
Note)} §;The arrow indicates the falling edge.
HMELECTRICAL CHARACTERISTICS (Tg=—-20~+75C)
Item Symbol Test Conditions min ! typ max Unit
Viu 2.0 - - v
Input voltage -
Vie ,i,m__..i - 0.8 v
Vou Vee=4.75V, Vin=2V, V;.=0.8V, lon=—400:A o2 - b= v
Output voltage | IoL=8mA - - 0.5
Vor Vee=4.75V, Vin=2V, Vi.=0.8V \Y
Ior=4mA - - 0.4
Jo K - - 20
Clear | Vee=5.25V v - . 60
Preset 1w cc=5,26V, V=2, ~ . 60 #A
Clock - - 80
I K - - —0.4
Clear - - —-0.8
Input current I Vee=5.28V, Vi=0.4V mA
Preset - - -0.8
Clock - - 0.8
I K - - 0.1
Clear - - 0.3
It Vec=5.25V, Vi=7V mA
Preset - - 0.3
Clock - - 0.4
Short-circuit output current fos Vec=5.25V —20 - —100 mA
Supply current **= e Vee=5.25V - 4 6 mA
Input clamp voltage Vik Vec=4.75V, Iiv=—18mA - - -1.5 v

* Voo =5V, Ta=»25°C

* IIL‘should not be measured when preset and clear inputs are low at same time,
*** With allloutputs open, ICC is measured with the Q and Q outputs high in turn,
At the time of measurement, the clock input is grounded.
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HD74LS76A

EFUNCTION TABLE

Notes) H; high level, L; low level, X; irrelevant

Inputs Outputs — | ; transition from high to low levei
Preset | Clear | Clock J K Q Q Q,: level of Q before the indicated steady-state in-
L H x X X H L put conditions were established.
0, ; complement of Q, or level of { before the in-
H L = X X L H dicated steady-state input conditions were
L L x X X H* H* established.
= Toggle;each output changes to the complement of
H H : L L Qo Qo its previous level on each active transition
H H | H L H L. indicated by |,
H H I L H L H ";'I'his. configuration is nonstable; t_hal is, it will not
persist when preset and clear inputs return to
H H | H H Toggle their inactive (high) level.
H H H X X Qo I Qo
MSWITCHING CHARACTERISTICS (Vec=5V, Ta=250C)
Item Symbol Inputs QOutputs Test Conditions min typ max Unit
Maximuem clock frequency Saas 30 45 - MHz
[ Clear _ Ci=15pF. Ri=%Q - 15 20 ns
Propagation delay time Preset Q. Q
tPHL Clock 15 20 ns

ETESTING METHOD

1} Test Circuit

1.1) faen, tren tewe. (Cloek —=0.0)
Vit Duipul
]
Input g uy A
? ? PR
‘ "
] 4 ik
Zowre Ay )
" | Same nx Load Circowt |
(W]
# — 4

Notes)1. Test is put into the each ilip-flop
2. Al diodes are 152074 @.
3. €y includes probe and jig capacitance.

Waveform

Q You

FLLIY trin
[+] Vou
13V iav
Vor

Note) Clock input pulse; tyy < 15ns,
tryLs6ns, PRR=1MHz, duty
cycle=50% and: fot fmax,
fTLHITHLS2.5ns.
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1.2) tewe, tein (Clear, Preset—(, ()

Tnput
Nutput @

” ‘i“—i 39

p; 1]
["_'_‘J

4%
o——4—dr
||

LAH ”1

Fiout = HiLe

ITat e

Clear

Preser

trxy

Note) Clear and preset input pulse;

tTL HE15ns, fpgyy 56ms,
PRR=1MHz




HD74LS 77 o isavtc Larches

The HD74LS77 is ideally suited for use as temporary storage BPIN ARRANGEMENT

for binary information between processing units and input/
output or indicator units. Information present at a datalD) ”’E
input is transferred to the Q output when the enable {G) is zuE:
high and the Q output will follow the data input as long as the
enable remains high, When the enable goes low the informa- Fuatle [5
tion {that was present at the data input at the time the transi- V“'E
tion occurred) is retained at the G output until the engble is
permitted to go high. i E
IO R I 9 f3Q
ve
MBLOCK DIAGRAM ve ] .
{Top View)

DATA [ :

2 BFUNCTION TABLE
To other lutch r
---—--«—D(F Inputs Output
! D G Q
[_ L H L
ENABLE H H H
X | L Qo
. Notes) H; high level, L low level, X; irrelevant
MRECOMMENDED OPERATING CONDITIONS Q, i level of Q before the indicated steady-state input condi-
Item Symbel | min typ | max | Unit tions were established.
Pulse width te 20 - - ns
Setup time tiu 20 - - ns
Hold time th 5 - - ns
BMELECTRICAL CHARACTERISTICS (Ta=-—-20~+75C)
Ttem Symbol Test Conditions tin typ* max Unit
Viu 2.9 - - v
Input voltage
Vi - - 0.8 v
Vou Vee=4.75V, Via=2V, Vi =0.8V, fon=—400uA 2.7 - - v
Qutput voltage Vee=4.75V, Via=2V, for=4mA - - 0.4
Voo A
Vie=0,8V Tor=8mA - - 0.5
D - - 20
et D Vee=5.25V. vi=2.7V uA
G - - 80
D - - —0.4
Input current P—-— I Vee=5.25V, Vi=0.4V mA
G - - —1.6
D - - 0.1
It Vee=5.25V, Vi=T7V mA
G - - 0.4
Short-circuit output current Ios Vec=5.25V —-20 - =100 | mA
§upply current s* fee Vee=5,25V - 6.9 13 mA
Input clamp voltage Vix Vee=4.75V, In=—18mA - - -1.5 \'

* Vee=5V, Te=25°C *
** Ioc is measured with all outputs open and all inputs grounded.
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HD74LS77

BSWITCHING CHARACTERISTICS ( Vec=5V, Ta-25C)

Item Symbol i Input Output i Test Conditions min typ max Unit
rin | - 11 19
T ! q
1t ' 1 15pF 9 17
Froepagation delay time ' ! ns
e , K 2xQ 10 18
| 0 Q . T I
trat | i i 10 18
EWTESTING METHOD
1) Test Circunt
Input Ve Cutpu
& o %
e
— L
(e 2x
Toue - 500 ‘ b <
Input Ll i ._H_”_‘
PG. T T
G e e
Zaye ” 50 o

-

Notes) 1. Test is put into the each latch
2. Alldiodes are 152074 (B.

3. (. includes probe and jig capacitance.

Waveform

0%

Notes)1. Input pulse; [TLH<S15ns, f1ayy <bns.

2. When measuring propagation delay times from the D input, the corresponding G input must be held high.
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H D 7 4L S 7 8A @Dual J-K Flip-Flops {with Preset, Common Ciear, and Commaon Clock)

EBLOCK DIAGRAM( %)

HMPIN ARRANGEMENT

r X ex !

HIIK

1)1

[rpu o 4 E CLRC PR :l
1) E i E it
Preser O Clear Vee E I] CNI
K 10! CLR E Eu:l 2l
¥ _
b e wve | )
Cluck - E_] I! %
HERECOMMENDED QPERATING CONDITIONS (T Yiew
Item Symbol | min | typ | max Unit BFUNCTION TABLE
Clock fre(q:[.le:c:. X Jetuer 28 — 30 MHz Inputs Outputs
ock Hi - = ns L STERER efhoind st
P‘.‘Ise Preset 2 e Preset { Clear | Cloek J K Q Q
width Clear Lo 25 - - ns L m < = = H L
Setup "H:Data . 200 | - - ns H L = x x L H
time : “L."Data o 20] - - ns L I » x > H e
Hold time I 0} - ns 0 m 0 L L a &
Note) i;The artow indicates the falling edge. i v
H H | H L H L
H H l L H L H
WTIMING METHOD N I O T Toggle _
H H H x x @ | Qo
= e Notes) H; high level, L; low level, X; irrelevant

Clock ‘

13V 15V

ﬂ:j\’

W

- b

1K

-—

[ fose

e fh

“H" Data :

‘1" Data

4; transition from high to low level

Q, ; level of Q before the indicated steady-state input condi-
tions were established.
G, complement of Q, or level of Q before the indicated
steady-state input conditions were established.
Toggle; each output changes to the compiement of its previous

fevel on each active trangition indicated by i.

*; This configuration is nonstable; that is, it will not persist
when preset and clear inputs return to their inactive (high)

level.
BMELECTRICAL CHARACTERISTICS ( Te=-20~+757)

Item Symbol Test Conditions min typ max Unit
Input voltage L — e e 2-0 ~ _ v
) P £ Vi - - 0.8 v
Van Vee =475V, Vin=2.7TV, V. =0.8V, fon= — 40044 | 2.7 - o v

Output voltage Veo=4.75V, Viu=2V Jor,=8mA — - 0.5
Vor v

Vie=0.8V Ini.=4mA — - 0.4

- | - 20

B 7 - = 120
Preset 1 Vee=56.25V, Vi=2.7V — — 50 uA

. - — 160

— - —0.4
Tnput current [ {Thi Vee=5.25V, Vi=0.4V - : :;{w mA

"Cluck = - -1.6

J. K - - 0.1

Clear o _ — - 0.6
Pr_eie_t I Vee=5.25V, Vi=7V — — 0.3 mA

Cliek - - 0.8
_ Short circuit output current fos Vee=5.25V . — 20 — - 100 mA

Supply current s+ Icc Vec=5.25V - 4 6 mA

Input clamp voltage Vix Vee=4.75V, Iiv= —18mA = — -1.5 v

*  Vee=5V,Ta=25"C "
**  [rr should not be measured when preset and clear inputs are low at same time.
*** With all outputs open, JCC is measured with the Q and Q outputs high in turn.

At the time of measurement, the clock input is grounded.

85



HD74LS78A

MSWITCHING CHARACTERISTICS ( Voc=5V, Ta=25C)

Item Symbol Inputs Qutputs Test Conditions min Lyp max Unit

Maximum clock frequency Jrmox 30 45 MHz
] Clear _ Cr = 15pF, Ri=2kQ 15 20

Propagation delay time L Preset Q. Q ' ¥ t i

1PHL Clock 15 20 ns

WTESTING METHOD

1) Test Circuit

V1) faen trin tone {Clock—Q.0} 1.2) tewe, trow (Clear, Preset—Q.0)
Yoo Output § Input e Ouiput @
[-I [~ 2
P.G. j—A o —— -
Input g 5y r——=tr—-——- - Zour =508 - t 2R Load cireunt 1!
e 53 i 2R Load ¢irewit 11 ™ _jﬂ Q PR W |
Q i [P Y Y Y J. | _L Land 1 [
J X .L" Lol ol o | Oul.pul‘ ;I 1 J’ :
Outpaty T J | 45V O —Cy K W o
PG ¢ GC P e —— e — -~ Input
Zout= 500 1 9 g Same as Losd Circuit 1. ]
K Q—‘—{isame as Load Cireuit 1. | LLE
i ch’ = P.G. _l
i Zour = 0
Notes}l. Test is put into the each flip-flop Notes)1. Test is put into the each flip-flop
2. All diodes are 152074 @. 2. All diodes are 182074 @&
3. C;, includes probe and jig capacitance. 3. €y includes probe and jig capacitance.
(Tl H’l:l_
v
w 90
Clack Clear 1.3v} 1.3V
10% 10%
e e |
N 1w L Freser
] Vou Uil il
trws LA Q H ‘
Q v |
on . TR 1.3v
i Vou
B3V 1.3% I
Vou Von
[ 13v X!
_ ' : ¥
Note) Clock input puise; 7 g 1508, 1y <6ms, e oL

PRR=1MHz, duty cycle=50% and: for frnax.

! r <2.5ns.
TLH=ITHLS Note) Ciear and preset input pulse; rpp jr<15ns,

tT <6ns, PRR=1MHz
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H D 74 L s 83A @4-Bit Binary Full Adders {with Fast Carry)

This improved full addrer performs the addition of two 4-bit
binary numbers. The sum {I} outputs are provided for each
bit and the resultant carry {C4) is obtained from the fourth
bit. This adder features full internal look ahesd across all
four bit generating the carry term in ten nanoseconds typical-
ly. This provides the systemn designer with partial look-ahead
performance at the economy and reduced package count of
a ripple-carry implementation,

EFUNCTION TABLE

Outputs
Inputs w'?‘f“ h Wh‘f‘ hen
Cﬂ)/ﬁ co Coe
An B Az B 2 Z; C pA] Zz C

Az 3 Ay 4 3 s LTy 3 4 4
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
I 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

H; high level, L; low level, X; irrelevant

Note) Input conditions at Al, Bl, A2, B2, and CO are used to deter-
mine outputs £1 and %2 and the value of the internal carry
C2. The value at C2, A3, B3, A4, and B4 are than used to
determine outputs T3, 4 and C4.

MPIN ARRANGEMENT

E:EM— I
[T s
w [ o
V:tE
IaE—-L
B'E B

g
NE-—«-«--—-AI E—-— 16 1B

115 |5
Cof— 14 |G

Cop—— 13 | Ce

12 [GND

1 e R 11
Ap——iq 10 | A
It

o[

iy N

(Tep ¥V

iew)

EBLOCK DIAGRAM

B1
Aq :ﬁ—‘

Al

Do

AP

Co o——fop—

Za
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HD74LS83A

EELECTRICAL CHARACTERISTICS ( Ta= - 20~ + 75T

Item Symbol Test Conditions min typ* max Unit
| | Vin 2.0 - v
nput voltage -
& Ve - ! 0.8 Y
Vo Vee=4 75V, Vie -2V, V=08V, fon= — 400pA 2.7 % v
Output veltage v Vee=4.75V, Vi - 2V fni = 4mA f 0.4 v
e - : 1 ‘
J Vi 0.8V Ior = 8mA - T
except CO ! 40
= : I Vie = 5.25V, Vi2 2.7V ul
£ Co 20
g except CO —0.8
© - Iii. Vee=5.25V, Vi 0.4V mA
5 o ; 0.4
,_% except C0 0.2
" v Vie - 5.25V, Ve TV —{ mA
' Co 0.1
Short circuit output current Iors Vies 5.25V -20 | - 100 mA
All inputs =0V} 22 19
Supply current Lo Voo 5.25V B i 5y 19 4| mA
All inputs4.5V] - 19 34
[nput ciamp voltage I Vin Voo 4,75V, ©Iia - - 1BmA - -1.5 v
* Voe=av, Ta-257°C
ESWITCHING CHARACTERISTICS ( Vec:--3V, Ta=25C)
ltem Symbol i Inputs (utputs Test Conditions min typ max Unit
teen 16 24 ns
. J— . C. X, " —
timi I 15 24 ns
tin ‘ 15 24 ns
: A, B X -
tewi . oo 15 24 ns
Propagation delay time P —  Cr 15pF. Re o 2kQ - :
tinm ) ; ¢ 11 17 ns
tenid ] . 13 23 ns
i ! ' 11 17 ns
- AL B [an
trost 12 17 ns
ETESTING METHOD
1) Test Circuit Waveform
i
o
40
L g
a e
1 ngun B o
. A In-pha~r
T ] Es Li—{ Same a5 Load Corcurt I, J RO f
& Cut put i
.0 » ? Ay ! - 1R
Zour = 308 I " el Same s Lo i L I i
Ul; g 4 ? [P - PN ow
HL b "iﬁ"“’ Same a5 Load Cireurt L I ::::;m'rph“c
3._1_,75...., e Lowd € ireuit | J e

Notes)1.

Input pulse; fyr <1505, ¢y <6ns,

PRR=1MHz, duty cycle=50%

2. Cy includes probe and jig capacitance.

3. All diodes are 152074 @,
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HD74LS83A

2) Testing Table

Inputs Qutputs
Bs A B: A3z B: Az B: Al Cao Cs Zs s Z2 pA
Ca GND | GND | GND | GND | GND | GND [GND |GND | IN | — | —— | — | — | QUT
—% or Cs GND | 4.5V | GND | 4.5V | GND | 4.5V | GND | 4.5V | IN [OUT { OUT | OUT [ QUT | OUT
GND | IN

GND | GND | GND | GND [ GND | GND GND| — | — | -~ | — [OUT
IN | GND

Item From input to output

GND | IN
GND | GND | GND | GND |———
IN | GND

GND |GND |GND | — | —~ | — | OUT | -

GND | IN
GND | GND GND | GND | GND | GND | GND | - - | OUT | e -
IN | GND

tPLH GND | IN
tPHL Ai or B, IN | GND i
—Z . or 4 4.5V | IN

GND | GND | GND | GND | GND | GND GND -= | == | OUT | QUT
IN [4.5V

GND | GND [ GND | GND |GND [GND {GND | —-- |QUT | -~ | — | —

4.5V IN
GND | GND | GND | GND IN 145V GND | GND | GND | - - | QUT | OUT

4.5V | IN
GND | GND N Ta5v GND | GND | GND | GND [ GND | - out |(ouT | — | —-

4.5v | IN
IN [4.5V

GND | GND | GND | GND | GND | GND | GND | OUT | OUT | - - e B
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H D 7 4 L s 8 5 ®4-bit Magnitude Comparators

This four bit magnitude comparator performs comparison of
straight binary and straight BCD {8-4-2-1) codes. Three fully

BBLOCK DIAGRAM

decoded decisions about two 4-bit words (A, B) are made and T — ~
are externally available at three outputs. This device is fully ;' — D} %:3}
expandable to any number of bits without external gates. ’ e
Words of greater length may be compared by connecting r'—‘*r_ — ""—Esz.ﬂ;
comparators in cascade. The A>B, A<B, and A=B outputs — ‘ = ). U
of a stage handling fess-significant bits. The stage handiing the e A — Aah
least-significant bits must have a high-level voitage applied to " + [
the ABB input. The cascading path is implemented with only halnuveis D astl %)J |
a two-gate-level delay to reduce overall comparison times for A<R :
long words. et
Al
BPIN ARRANGEMENT #
B, v
B
5[ a<e E_H“Blal A:-—-—lE 0 A
::, A=B | 3 b——JA=B)[n !1—3!&: Be
é A>B E-—qnnl It—MEM M -
AR E-—-—d)! A.-—I‘m -__:E:
] a=s E—a=a ot n-——-I‘Bn B
5 A<8E——~A(BB ll——E%
wle] s
(Top View!
HFUNCTION TABLE
Inputs Cascading inputs Outputs
Ai, B: Az, B: A By Ao, Bo A< B A<B A=B A>B A< B | A =B
A:> Bs x x x x x > H L L
A3< Ba X * x x x X I. __[;|- i 77[7;
Ai=Bs A:> Bz x b x x > H __!j_ 7[ N
Az=Ba A< B x x x x x L H L
Ai=Bs Az= B2 A B X x ® x H L L
o A e b A A
As=Bs Az= B A< B x x x > 1. ; H L
Ar=Bq A2=B: A= B x x x B L L
As=Bs Az=B: A= B x b x L ) H
Aa=Ba Ar=B: H L L H | L
Asz=Bs Az= B2 I. H L L H L
As=Bas Az = B2 x X H L 1 L H
. f\3=Bm Az = B2 H H L L L L
As= B3 Az=B: L L L H H L

H; high level, L; low level, X; irrelevant
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HD74LS85

BELECTRICAL CHARACTERISTICS ( Ta=—20~+75C)

Item Symbol Test Conditions min typ® max Unit
Viu 2.0 - - \'
Input voltage Vi — — 08 v
Vou Vec=4.T5V, Viu=2V, ViL=0.8V, Jon=—400uA 2.7 - - v
Qutput voltage Vou Vec=4.75V, Viu=2V for=4mA - - 0.4 v
Vie=0.8V for=8mA - - 0.5
A<B A>Blnputs |, Vec=5.25V, Vi=2.7V — - cull BN
Other inputs B - - 60
Input A<B,A>B feuts | p Vee=5.25V, Vi=0.4V S e k- RN
current QOther inputs - - -1.2
A<B A>Blnpats |, Vec=5.25V. Vi=7V S Wl L E
Other inputs - - 0.3
Short-circuit output current fos Vee=5.25V -20 - —100 [ mA
Supply current * % fec Vee=5.25V - 10.4 20 [ mA
Input clamp voltage Vix Vec=4,75V, Liv=—18mA - - -1.5 v

* Ver=5V, Te=25°C
"+ I~ is measured with outputs open, A=B grounded, and all other inputs at 4.5V.

ESWITCHING CHARACTERISTICS ( Vcc=5V, Ta=257C)

Item Symbeol Inputs Cutputs Number of gate levels Test Conditions min typ max | Unit
1 - 14 -
Any A

A<B.,A>B 2 - 19 -

L or 3 — 24‘ PP ns
B data Input
» ey A=B 4 — |z |
1 — -
Any A 1

A<B.A>B 2 - 15 -
tPHIL or ns

Propagation 3 Cr=15pF. - 20 30

B data Input

delay time A=B 4 Re=2kQ - 23 45
teLH A<Bor A=B A>B 1 - 14 22 ns
tPHL A<Bor A=B A>B 1 - 11 17 ns
LK A=B A=B 2 - 13 20 ns
1PHL A=B A=B 2 - 13 26 ns
1oLl A>Bor A=B A<B 1 - 14 22 ns
T3 A>Bor A=B A<B 1 - 12 17 ns
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HD74LS85

BTESTING METHOD

1) Test Circuit

4.5V

Input

PG

PATTERI ]

I

]
-

Notes) 1.

2.
3

(hut put

i
Jut gt

Swme as Load Circurt 1

See Testing Table

Same as Losd Cireun 1 _I

Input pulse; 17y <1508, r7yp <6ns,
PRR=1MHz, duty cycle=50%
. includes probe and jig capacitance.

. All diodes are 152074 @.

2) Testing Table

Waveform
LT
-t
%
Lput
|V
1%

In-phase Qutpui

{ut—of -phase Chotput
H

13

CERE ]

e Cpa—

Item . - o Inputs - _ N {)UtPUt,w,giforms -
As Bs Az B | A B Ao By A>B i A B | A<B|A>B|A=B|A<B
IN [45V 45V GND I GND | GND | GNDTGND [ GND - GND_ GND | A B
| 4.5v | IN | GND " 4.5V i GND °~ GND | GND | GND | GNIY . GND | GND . 1 ¢ A
GND | GND | IN 4.5V 4.5V | GND  GND | GND | GND | GND | GND | A I
GND | GND 4_';5:\! lli CGND | 45V GND_ GND | GND | GXD GND | B 7iT,
GND | GND | GND | GND | IN | 4.5V 4.5V GND | GND | GND | 68D | A | B
GND | GND | GND GND 4.5V | IN | GND 4.5V | GND | GND | GND | B A
friv GND | GND | GND | GND GND__GND | IN__ 4.8V . 4.5V | GND | GND | A B
s GND | GND | GND | GND | GND | GND 4.5V | IN | GND | GND | 4.5V | B A
GND | GND | GND ""(_;_N_[_} GND | GND _ IN | ¢35V | GND | 4.5V | GND | A B
GND | GND | GND | GND ' GND GND | 45V | IN | GND | 4.5V, GND | B A
GND | GND | GND | GND | GND | GND ~ GND | GND | IN | GND | GND N B
GND | GND | GND | GND | GND | GND | GND ' GNP [ GND | IN [ GND | B A B
GND | GND | GND | GND | GND ' GND | GND | GKD | GND | GND | IN B
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H D 7 4 L S 8 6 ®Quadruple 2-input Exclusive-OR Gates

EPIN ARRANGEMENT
S |

(Top View!

WFUNCTION TABLE

Inputs ) Qutput
A B Y
L L L
L H H
H L H
H | H L

H; high level, L; low level

HELECTRICAL CHARACTERISTICS (Tg=-20—~+75C)

Item Symbol Test Conditions min typ* max Unit
Vin 2.0 — - v
Input voltage O e R TINEE
o S| vew | Vee=4.75V, Vin=2V. ViL=0.8V. lon— — 400uA 2.7 | - - v
Output voltage Vot Vor=4.75V, Vip=2V, ViL=0.8V -io-{fdmA ~ ~ 0.4 v
- Ior. =8BmA - = 0.5
T I Vec=5.25V, Vi=7V ' - - 0.2| mA
Input current vfm ) Vee=5.25V, 11=2.1V ) — - 40 wh
Ire Vee=5.25V, Vi=0.4V - — -0.8| mA
Short-circuit Ol:ltr];:lt current ] Ios Vee=5.25V —20 — ~100 | ma
Supply current * % Iec Voc=5.25V - 6.1 10| mA
Input clamp voltage Vik Vee=4.75V. Jiv=—18mA - - ~1.5 v
* Vee=5V, Ta=25°C
** [oe is measured with all outputs open and all inputs grounded.
BSWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)
Item Symbol Inputs Test Conditions min typ max Unit
oL Aor B Other inputs =0V - 12 2 hind
) tPHL C.=15pF, - 10 17 ns
Propagation delay time Toin RL=2%0 - S o -
Aor B Other inputs=4,5V
tPHL - 13 22 ns

Nate} Refer 10 Test Circuit and Waveform of the Commaon Item
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HD 74LS90 eoccace comors

The HD74L590 contains four master-slave flip-flops and addi-
tional gating to provide a divide-by-two counter and three-

EBLOCK DIAGRAM

stage binary counter for divide-by-five. This device has a gated s 8:D«———1
zero reset and also has gated set-to-nine inputs for use in BCD ] 7 O v
nine’s complement applications. To use this maximum count lopur 4 O peK
length of this counter the B input is connected to the Q, out- K
put. The input count pulses are applied to input A and the l"
outputs are descrived in the appropriste function table, A ] v O e
symmatrical divide-by-ten count can be obtained from HD- taput B (3 o CK
741890 counter by connecting the Qp output to the A input
and applying the input count to the B input which gives a
divide-by-ten square wave at output Q4.
—0 @
HBPIN ARRANGEMENT
Ny
b E — :] '
i o o
Raurr E-—-— Raps Qs -—-—13 Qs
NC Qe —— Q. Raomn
w1 ]
vee [ 5] i o
R-.:.E-— Rwni 03--{3) Ur
\ E B 0 3" SABSOLUTE MAXIMUM RATINGS
. .
Item i Symboi Ratings Unit
Ton View) Supply voltage Vee 7.0 Vv
R
Enputs 7.0 v
Input voltage t-—-—-—— Vix .
 AB 5.5 v
. | Inputs - '
Operating temperature range = Topr —20—-+75 C
Storage Lemperature range Tice —65-~ +150 C

EFUNCTION TABLE
Reset/Count Function Table

BCD Count Sequence(Notes1) Bi-Quinary Count Sequence(Notes2)

,,‘.;....‘Reset Inputs . Outputs Count F---_.&E‘-shi Count e Qutputs
Ros © Rom | Row - Rem | Qo Qc Qs | Qs P Qu, Qo Qs Qa Qs G Qr Ws
H H l L | = L L L L 0 L!L L L 0 L L L L
H | H | x L |L|L]|LIL 1 |L|L L H i L L L H
< T >xT% [ n|w L] [n 2 |L|LIH L 2 L L H L
x L . x L " Count 3 L L |H H 3 L L _H _H
L x L x | Count N 4 | L H|L. @ L 4 L H L L
T x . x | L Count 5 L W|L H 5 H L L L
ENENERE: Count R 6 i H|H|L B H L L H
7 L H H|H 7 H.L H L
8 |H L!L|L & H{L H H
s |H|L:L|H 9 [H|H L L

Notes)1. Qutput Qu is connected to input B for BCD count.
2. Output Qp is connected to input A for Bi-quinary count.
3. H;high level, L; low level, X; irrelevant.
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HD74LS90

MRECOMMENDED OPERATING CONDITIONS WTIMING DEFINITION

Item Symbol | min | typ | max { Unit e
i 0 - 32
Count g input Jeomat : = MHz
P— 7
frequency inpu RiRe, R
A input 15 - -
Pulse B input | o 20 — — s
width Reset 15 — _
inputs AorB
r
Setup time tiw 25 - — ns Ingul

HELECTRICAL CHARACTERISTICS (Te=—-20~+75C)

Item Symbol Test Conditions min typ* max Unit
Input volt Viu 2.0 - - v
nput voltage Vit L - - 0.8 Vv
Vou Vec=4.75V, Viu=2V, Vit =08V, Jon= - 400pA 2.7 - - v
Output veoltage Ior=4mA** - - 0.4
Vi Vec=4.75V, Vig=2V, V;1.=0.8V
(2 cc tH 1L=0.8 ToL=BmA*" — — 05 v
Any Reset - - -0.4
A input 1T Vee=5.25V, Vi=0.4V = - —2.4| mA,
B input - - —-3.2
Any Reset - - 20
Input - _ _
current A input T Vec=5.25V, Vi=2.7V - - 40 77
B input - - 80
Any Reset Vi=7V - - 0.1
A input It Vec=5.25V Vi=5. 5V = - 0.2 | mA
B input - - 0.4
Short-circuit output current Ios Vec=5.25V —-20 - —~100 mA
Supply current ® % % Iec Vee=5.25V - 9 15| mA
Input clamp voltage Vix Vee=4.75V, Iin=—18mA - - -1.5 v
* Voo=5V, Ta=25°C *#* Ioe is measured with all cutputs open, both R, inputs grounded
*% Q4 output is tested at specified Ipr plus the Hmit vaive of Jyz for following momentary connection to 4.5V, and alt other inputs
the B input. This permits driving the B input while maintaining grounded.

full fan out capability,

ESWITCHING CHARACTERISTICS ( Voc=5V, Ta=25C)

Item Symbol Inputs | Qutputs Test Conditions min typ max Unit

. A Qa 32 42 -

M tf max

aximum count frequency ¥ B @ 1 — = MH:z

1% = 10 16

A

tPHL | e - 12 18 ne

tPLH - 32 48

B

tPHL QD - kN 50 "
teLH B Qs - 10 16 ns

tPHL - 4 21

Propagation delay ti t Ce=150F, T
pagation celay time — B Qc Re=2kQ ns

tPHL - 23 35

‘ N —

PLK B Qv 21 32 ns

IPHL _ - 23 35
tPHL Set-to-0 | Qa—Qp - 26 40 ns

tPLH e | Q4 Qo - 20 30
tPHL Set-to-9 Qe, Qc ) = 26 40 ne
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HD74LS90

MTESTING METHOD
1) Test Circuit

Ve Us
o

45V

Rt Los erreic 1|
gy oy ui |
Lad a2 o

P
Qs Same a5 Load Circwit 1 l
Same a5 Lo Crcure 1. —I
I— ks a

&

Notes)1. Input pulse; rry < 15ns. 1747 <bns.
PRR=1MHz, duty cycle=50%
2. (g includes probe and jig capacitance.
3. All diodes are 152074 .

See Testing Table

Same a5 Load Cireurt 1 l

Waveform.1 fmer, tern, tenclClock—Cl)

L e o '—r—-—r—lru
1

kLS
%%
linc b o
W
rwii{Mensure al  [tmum{Measure ut taer
(e Vuw
Un
H i
iten (Mensure a1 Ll-r_:n(ﬂulun At
- foenl - Vow
Q IR}
e e -——  Vai
Jtrn (Messure at !l:ll[“ﬂmr! at 2.4}
- teo1e) %
ok
e 1.3V

Notes}]. Input pulse; 17 < 15ns, trgrs5ns, PRR=1MHz,
duty cycle=50% and: for fmax, ( TLH={THLSL.5ns.
2.ty is reference bit time when all cutputs are low.

96

2) Testing Table

: From mpot inputs Outputs
tem
to culput A B Ro 189 Qa | Qu | Q¢ t Qu
A—Q) IN [to QaGND|GND| Qut | Qut | Qut @ Out
S B—Q 4.5V IN [GND|GND| - | Out | Out ; Out
A—Qa| IN jto QuiGND|GND| Qut | - - 1
A—=Qu| IN [te QajGND|GND
IN |GND|GND
™ L g Dkl ORI
M B [4.5v| IN |GND|GND
. Bl e ;
M BeQu |4.5V] IN [GND|GND
RE=Q | IN® [to Qa| IN {GND| Out | Out | Out | Out
R&SQ | IN® [to Qu|GND| IN | Out | Qut [ Qut | Out
*; For initialized
**. Measured with each input and unused inputs at 4 5V
Waveform-2 teulfo—Q)
T LN pt— —-—9—]-—”'“
i ; w
0% %% i
R ({3\' ].JN
oz g’ 10% o
- tn & 1508
[ e e Von
i
Qa-Qo 13V
Vor
Wavaform-3 i tenedR—0}
TP L ———tmm— - I THY
I — — v
Rs 3y
m%f 10% oV
- Vod
Qag«
I"‘YH
PLH
Vor
QaQu
. Wm

Notes}l. trpgz15ns, i7yy 508,



H D 74 L S 9 1 @8-bit Shift Registers

This serial-in, serial-out, 8-bit shift register is composed of

gight R-S master-slave flip-flops, input gating, and a clock
drive. Single-rail data and input controt are gated through in-

BPIN ARRANGEMENT

puts A and B and an internal inverter to form the complemen- S
tary inputs to the first bit of the shift register, Drive for the NC E | L
internal common clock line is provided by an inverting clock ‘e an Q
driver, This clock pulse inverter/driver causes these circuits to E o i e
shift information one bit on the positive edge of an input nel s A E‘ A
clock pulse, Inputs
‘ Ne| 4 B ——EI B
EFUNCTION TABLE
Vee E :E GND
Inputs Qutputs
A B Qu Qa E
Ne| 7 8 | ne
: i I 3 ]
L X L H (Top View)
X L L H

Notes)H; high level, L; low level, X; irrelevant
In; Reference bit time, clock low
tn+8; Bit time after 8 low-to-high clock transitions.

WMRECOMMENDED OPERATING CONDITIONS

Item Symbol | min | max | Unit
Clock pulse width tu 25 - ns
Setup time tiu 25 - ns
Hold time in 5 - ns

ETIMING CHART

Closk
Pulse ! 2 3
Input

(LY AI l

Uotput g

EBLOCK DIAGRAM

D

1>

I—dck

w
o

Clock —D&

7



HD74LS91

BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min T typ® max Unit
I | Vin 2.0 | | v
t volt [ . e [T S
nput vollage Vie - T - - 0.8 v
Vou | Veeo 4.7V, Vw2V, Vo= 0.8V, fos = — 400uA 2.1 T SR
Quiput voltage v Vee=4.75V, Vin=2V ToL + 4mA - 0.4 v
i e P
Vie=0.8V | =8mA |03 o
Iin Vee=5.25V, WVi=2.7V - - - 20 uA
Input current I Vee=5.26V, ¥i--0.4V I N 0.4 mA
It Vc't‘:57.725V. LZTV B - 0.1 mA
Short circuit output current Jos Vee=5.25V | - —100 | mA
Supply current Iee** | Vee=5.28v - 1z 20 | mA
Input clamp voltage Vi Vee=4.75V, Iin=- 18mA - -1.5 v
* V=5V, Ta=25"C
** Jee is measured after the eighth clock pulse with the output open and A and B inputs grounded.
RWSWITCHING CHARACTERISTICS ( Voc=5V, Ta=25C)
Item Symbol Test Conditions min typ max l Unit
Maximum clock frequency Jrmas 10 18 - MHz
P vion delay t IO Co+ 16pF. Ri=2k%0 - 24 40 ns
1 ela ime
Topagation y e - 27 40 ns
ETESTING METHOD
1} Test Circuit
. Ve =5y Dutpas ‘r_____v: eteininieiele 1‘
] | Load circurt 1)
r— - i i auul |
s ot - -
e : : [ . Lkl T Vl*- |
| | ! Notes)l. lnput pulse; t7g < )3ns, (7 <6ns,
p + b PRR=1MHz, duty cycle=50%
e gl reTTThTT e —'I 2. Cy, includes probe and jig capacitance.
PG i | Same a5 Load Ciecust L \ 3. All diodes are 152074 ®
e o e e i ——_————— -
Waveform
ren fohs b
Clock k1% Ry
Inpu: Jock - e "
[me[ v N B
o futda I
Vox twtl) - W
thutpw! v Terput
e oar e Irwg . Aarh
For (1Y
ot it rin Vox KiS
Aarh .
—_ ke e

?8

huifh)



H D 7 4 L s 9 2 @ Divide-by-Twelve Counters

The HD741.592 contains four master-slave flip-flops and addi-
tional gating to provide a divide-by-two counter and three-
stage binary counter for divide-by-six. To use this maximum
count length of this counter, the B input is connected to the
Q, output, The input count pulses are applied to input A
and the outputs are described in the appropriate function
table.

EBLOCK DIAGRAM

——ou
[nput A >

O Qs
lnput B &

O Q¢

Rou
Run

>

BMFUNCTION TABLE
Reset/Count Function Table

Reset Inputs Outputs
Rovu Rinz Qu Qc Qu Qa
H H L L L L
L X Count
X L Count
BCD Count Sequence [(Notes 1}
Count Qutput
Qn Qu Qu Qa
0 L L L L
i 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
8 H L H L
9 H L H H
10 H H L L
11 H H L H

Notes) 1. Qutput Q4 is connected to input B for BCD count.
3. H;high level, L; low level, X; irrelevant

HPIN ARRANGEMENT

pA—y
Al P e—— HIA
v v
B A
Ne| 2 x:lnc
NC| 3 Q= 12 |Qx
NC| 4 Qop—— 11 [ Qo
qu A__GIGND
Roen| 6 ——Ro  Qef— 9 | G¢
Run
Fon| 7 % 8 | Qo
ITop View!

BABSOLUTE MAXIMUM RATINGS

Item Symbol Ratings Unit
Supply voitage Ve 7.0 v
Input R Input Vis 7.0 v
voltage A, B Input 5.5 v
Operating temperature range | T, —20--+175 T
Storage temperature range Tere — 65~ +150 C

WRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max | Unit
Count A input 0 - 32
fnmnr MHz
frequency | B inut o - | 1
A input 15 - -
Pulse
. B input 1 30 - - ns
width
Reset - .
inputs 15
Setup time tea 25 - - ns
ETIMING DEFINITION
fu—
3V
Ru 1.3V 13V
\ o
= i BV
Input
o
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HD74LS92

HELECTRICAL CHARACTERISTICS (Te=—20~+75C)

Item Symbol Test Conditions min typ” max Unit
] | Vs 2.¢ - Vv
nput voltage s [t P ISR A
P ¢ Vi - - 0.8 v
Vow Vee =4, 78V, Vig=2V, ¥i2.=0.8V, Jon= —400uA 2.7 - : ]
Qutput voltage Voo Veo: 4,15V, Vig=2V, Tor dmA*™" - - 0.4 v
Vo, Vig=:0.8V CIor=8mA™” - 0.5 v
Any Reset - 04
A input Ire. Vee=5.25V, Voo 0.4V : - 2.4 mA
B input - - 3.2
Any Beset - 20
Input current A input L Voo 5.25V, Vi=27V - 40 uh
B input - - 50
Any Reset V=TV : - 0.1
A input I Vee=35.25V - - 0.2 mA
e Vi=5.5V s T [
B  input - 0.4
Short circuit output current los - 20 - 100 mA
Supply current % * % Iee ¢ 15 mA
Input clamp voltage Vi - - ~1.5 v
Y Vee=5V, Ta=25°C **% [~ is measured with all outputs open buth R, inputs
** Q4 output is tested at specified /o7 plus the limit value of grounded following momentary connection to 4.5V,
Iy for the B input, This permits driving the B input while and all other inputs grounded.
maintaining full fan-out capability.
BSWITCHING CHARACTERISTICS { Vcc=5V, Ta=25C)
Ttem Symbol Input Cutpuis Test Conditions min typ max Unit
. A Qa 32 42 - MH:
Maximum count frequency fmax
B Qu 16 - MHz
ey .- 10 16 ns
A WA
til . 12 18 ns
tire 32 48 ns
A G !
tPH L 34 50 ns
tireH - 10 16 ns
B L -
Propagation delay time 1L Crs 15pF, Ki - 2kQ 14 21 ns
L - 10 16 ns
—————— B [
1ui : 14 21 ns
Ly - 21 3z ns
B W =
[0 - 23 35 ns
1eHi. Set-to 0 Qs - Qn - 26 40 ns
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HD74LS92

BTESTING METHOD

1} Test Circuit

Yo Qa
)
45V _
r--— —-b ““““““ -T
/ N\ | ::RL Load cireait 1|
A Q : U ll
E Lo Ce
2 8 L F 7 )
g Qs 'L Sume as Losd Cipouit I ]
pe. —1 3 " fc
il . T
Zout =500 g —m Q| -I Same as Load Circuit 1. I
} v Qn
i- Qo .l Same a3 Load Circuit L I
\

Notes) 1.

PRR=IMHz, duty cycle=50%
2. Cy includes probe and jig capacitance.
3. All diodes are 152074 1.

2) Testing Table

Input pulse; t77 < 1508, Prag 56ns,

From input Inputs Qutputs
Item 1o output Al B Roe | Qa | Qr | Q¢ | Qv
A —Q IN |10 Qa|GND| Out { Out | Out | Out
Jaus B—Q (45| IN [GND| — | Out | Out|Ou
A —Qa| IN |toQa|GND| Qut | — — —
A —Qn| IN |toQs[GND| - - = | Out
teLH B —Qu |4.5V] IN |GND| — | Ouw | — -
IPHL B —»Qu |4.5V| IN [GND| - ~ | Dut | -
B —Qu | 4.5V IN [GND| — - — | Cut
Ro*$@ | IN* |toQa| IN | Out | Out | Out | Gut

*; For initialized.

**. Measured with each input and unused inputs at 4.5V,

Clock

tass)
1.3V

Qc

Qo

7
\

Waveform-1 /e teen. teui{Clock—Q)

(M easure at
tant ]

L3V

rus {Mensure n

1.3V

tren( Measure st fas1)

L3V

tpinl Measure at tasz)

1.3y

rvs M easure nt
tast)

ikl Measure al tard}

13V

tree {Mensure at

“'“! tent)

trin{ Measure at tass)

N\
1.3 1.3V

Notes) 1. Input pulse; gy <1908, t7p7, <505, PRR=1MHz,

duty cycle=50% and: for fge, fTLH=t THLS2.508.

2.ty is reference bit time when all outputs are low.

Waveform-2 tenuiRo—Q
1147 4
& 0% 0%
1.3¥ L3V
0% 10%
te & I5ns
1PAL
Qa~Ge

Notes) 1. frrgglins, trgLs Sns

3¥

o

w

oy

Yox

Yor
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HD74LS93 oo sinary countes

The HD74L593 contains four master-slave flip-flops and addi-
tional gating to provide a divide-by-two counter ard three-
state binary counter for divide-by-eight. To use this maximum
count length of this counter, the B input 5 connected to the
Q, output, The input count puises are applied to input A and

the outputs are described in the appropriate function table.

EBLOCK DIAGRAM

Input A O

Inpur B CF

Fean
Run

i
GO @
£ K
K
R
J " O 0
G CK
K
) ——
1 Q o W
P CK
K
— 9
’ Q0 o
K
X

WRECOMMENDED OPERATING CONDITIONS

MPIN ARRANGEMENT

p—

]

[ ]
] ]
O I e ECICE — 2]
[ a1
o [] ]
5] ot 17
NC E Q:—_Il

»

G

Wi

GhD

Qs

Qe

BABSOLUTE MAXIMUM RATINGS

Item Symbol | min typ | max | Unit
Count A input ¢ 32
-] frowmr e MHz
frequency | B input 0 - 16
A input 15
Pulse &Eput m 730 1 ns
width Reset 15 B
o pneputs ) - e
Setup time [ 25 ns

ETIMING DEFINITION

Ra

Aor3
Input

102

ftem Symbol Ratings Unit
Supply voltage Voo 7.0 Vv
R s T [y
voltage A. B Inputs 5.5 v
Operat;n; temperalur;a;l;; Topr —20—+75 e
Siorngrewler;pe;lure ll'.ange. _TT_:,‘ i -7-765717;7150- - —C
EFUNCTION TABLE
®Reset/Count Function Table
Reset Inputs Outputs
RO ROcs Qu Q Qn Qi
H H L L L L
L X Count
X L Count
®BCD Count Sequence (Notes 1}
Count . Ouéputs
Qu Qe Qa Qa
0 L L L L
I L L H
2 L L H )l L.
O L H H
e L] H | L L
5 L H L H
s T L STy o -
77T T wm T om | wH
.8“.-____ H I L L L
9 H L | L H
10 H O L H L
T H L | w [ H
Tz H Ho| L | L
13 H I R
14 H w8 L
i5 H H H H

Notes) 1. Qutput Qg is connected to input B for BCD count.
2. H; high level, L; low ievel, X irrelevant



HD74LS93

BMELECTRICAL CHARACTERISTICS (Te=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - v
Input voltage
Vie - - 0.8 v
Vou Vee=4.75V, Vig=2V, Vi.=0.8Y, Jou= — 400uA 2.7 - B v
Qutput voltage Vou Vee=4.75V, Vie=2V, Jor=4mA** - - 0.4 v
ViL=0.8V Ior=8mA** - - 0.5
Any Reset - - —0.4
A input Iie Vec=>5.258V, Vi=0.4V - - —2.4 mA
B input | - - ~1.6
Any Reset - - 20
Input current A input T Vec=35.258V, WVi=2.7V - - 40 HA
B input - - 40
Any Reset Vi=TV 7 - - 0.1
A input 7 Vee=5.25V Vi=5.5V - - 0.2 mA
B input | Vi=5.5v - - 0.2
Short-circuit output current ‘7 Ios Voo =5.25V ‘ ) ‘ —20 - —100 mA
Supply current Iec*** | Vee=5.25V “ ) - 9 15 mA
Input clamp voltage - Vik Vee=4.75V, hn=—18mA - - ~1.5 A
* Vo5V, Ta=25°C *** [~c is measured with all outputs open, both R, inputs
** (35 output is tested at specified £, plus the limit value of grounded following momentary connection to 4.5V, and
Iy, for the B input, This permits driving the B input while all other inputs grounded.
maintaining full fan-out capability.
ESWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)
Item Symbol Inputs Qutputs Test Conditions min typ max Unit
Maximum count frequency JSmax A Q 3 4 - MH:z
o B Qs 16 - -
teLt - 10 16
- A Qa _ 1z 8 ns
tPLH - 46 70
tPHL A @ - 46 70 ne
teLH Ce=15pF, RL=2kQ —- 10 16
Propagation delay time B Qs ns
tPHL = 14 21
tPLH B Qe - 21 32 ns
tPHL - 23 35
tPLH - k) 51
tPHL B @ - 34 51 ne
tPuL Set-to-0 [ Qa~Qo - 26 40 ns
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HD74LS93

BTESTING METHOD

1) Test Circuit

(%3

PG

Zour =500

>

I

Set Testing Table

L

Game as Lowd Crrewit 1.

|

Yoo
o
A
=]
Re
i 4 Qu
ad

-

Seme as Load Ciremt 1 '

Notes) 1. Cy includes probe and jig capacitance.
2. All diodes are 152074 @

Waveform-1 fea. tees, tene, (Clock—Q)

Clock

[+1]

Q¢

Qo

Notes) L.

{iemet M easure at

‘ taet)

trar (M easure at
hea)

1.3

lereni{ Mensure at taei}

S S

uut Measure at tass)

o

iray| Measure at
last )

1.3V

'T

criw [ Menaure st fass)

Lav

irar{Mennure nt
.:l]

triv Measure at taen}

LL:“

cycle=50% and: for fmax, ITLH=ITHLS2-508.
2. t, is reference bit time when all outputs are low.

104

Vox

Vo

Input pulse; f 1y <1508, 177 <5ns, PRR=1MHz, duty

2) Testing Table

T From tnput Inputs Qutputs
Item b= . -
lo output A B Ro Qa0 OB Q (A
) A—Q | IN [toQs|GND | Out | Out | Out | Out
B—Q |45 | IN [GND: — | Out| Out| Cut
A —Qs | IN [1o0Qs|GND | Out | — -
A—Q  IN [wa D[ — | - [ - ow
PLH B —Qe | 4.5V | IN j GND Qut
1PHL B —Qc |45V | IN | GND | - - Out
B —Qe |45V IN |[GND| — ! — — 1 Out
| R3*+Q IN* ‘toQa| IN Out Out Ot | Out
* For initialized.
** Measured with each input and unused inputs at 4.5V.
Waveform-2 tw(Ro—Q)
!Ylﬁfh‘- LTNL
i t .
90% 9% ‘ w
Re
13v 13V
109 10% n
te & 1508
PHL
Vox
4 ~Qo L3V
Vo
Notes) L. trgg<15ns, t1gpg5ns.



H D 7 4 L S 9 5 B @4-bit Parallel Access Shift Registers

This 4-bit register features parallel and serial inputs, parallel
outputs, mode control, and two clock inputs. The register has
three mode operation:

® Parallel (broadside} load

® Shift right (the direction Ct, toward Qp)

® Shift left (the direction Qy, toward Q)

Paralle! loading is accomplished by applying the four bits of
data and taking the mode control input high. The data is
loaded into the associated flip-flops and appears at the outputs
after the high-to-low transition of the clock-2 input. During
loading, the entry of serial data is inhibited, Shift right is ac-
comptished on the high-to-low transition of clock-1 when the

EBLOCK DIAGRAM

Data lnpurs

made control is low; shift left is accomplished on the high-to-
low transition of clock-2 when the mode control is high by
connecting the output of each flip-flop to the parallal input of
the previous flip-flop (Qp 1o input C, etc.) and serial data is
entered at input D. The clock input may be applied commonly
to clock-1 and clock-2 if both modes can be clocked from the
same source. Changes at the mode contro! input should
normalty be made while both clock inputs are low: howsver,
conditions described in the last three lines of the function
table will also ensure that register contents are protected.

HPIN ARRANGEMENT

a PO D Seral E%‘j ‘._T] yee
c‘.!:?:.,: 1 : . Ny S Ay
et 3 =1 1h.
St oy e ET T e
Clack? ¥ Q 3
Lefu-Shift Kl A2y A _I o o DE‘— . - —E""J
@ e a ot [ evp—2] B30
Outputs G D l: CK""'—E Clockz
TTop View) ot
EFUNCTION TABLE
Inputs Outputs
Mode Clocks Serial Parallel n Qs Qe @
Control 2 1un A B C D
B H x x x X x X Qac Qso Qo Qoo
L x X a b c d a b ¢ d
H ! X X “Qlﬂ Qut @t d Qe Qe Qo d
L L H x X x % X Qao Qzo Qco Quo
L X . H x x X H Qas Qs- Qo
L. X ! L x| X % x L Qar Qs Qe
__I L L o e i x X Qao Qeo Qo Qoo
! | L L x x x x X Qao Qgo Qo Qoo
{ L H X X X X X Qau QB0 Qco Quo
1 H L X x x x X Qao Qro Qco Quo
1 H H x a x X X Qao Qzo Qco Qro

Notes) 1. H; high level, L; low level, X irrelevant
2. t;transition from low to high level
3. 4; transition from high to tow level
4. a~d; the level of steady-state input at inputs A,B,C, or D,
respectively
5. Qao~Qpo; the level of Qa, Qp, Qg, or Qp, respectively,

before the indicated steady-state input conditions were
established.

6. Qan~Qpn; the level of Q4, Qp, Qc. or Qp, tespectively,
before the most-recent (1) transition of the clock,

7. %; Shifting left requirs external connection of Qg to A, Q¢
to B, and Qp to C. Serial data is entered at input D.
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HD74LS95B

ERECOMMENDED OPERATING CONDITIONS

Item Symbol | min typ | max | Unit ?:.:..'.'I
Clock frequency Setock 0 — 25 | MHz phodr |
Ciock pulse width Bl CKI 25 - — ns et
Setup time tre 20 - - ns Clockl
Hold time W 10 - - ns i I
Enable time 1 tenable 1 20 - e ns ?.!::'u i
Enable time 2 tencble 2 20 - > i ns Qn Ourput / —\—/—\__ ::
Inhibit time 1 Binhibir 20 T I
Ihibit time 2 tobbaz . 20 | — | - ns Clock Enable/Inhibit Times

BMELECTRICAL CHARACTERISTICS

(Ta=—20-~+75C)

Item Symbol Test Conditions 1 min typ” T max Unit
Input voltage Vi ‘ 2.0 ' — E— v
i Vie ' | - ' - ; 0.8
: Vou Veo=4 75V, Vig=2V. Vie=0.8V, Jow=—d00pA ' 2.7 - - v
Output voltage ‘F l Vec=4.75V., Vig=12V, i Jor=4mA | - 0.4
VUL o —es V
Vie=0.8V ! lor=8mA - - 0.5
Ln Vee=5.25V. Vi=2.7V C- - 20 kA
Input current I Vee=5.25V, Vi=0.4V P— - “04  mA
N’ Vee=5.25V, V,=7V - — . 01 | mA
Short-circuit output current fos ' Vec=5.25V —20 - | —loo | mA
Supply current ® * Ier Vec=5.25V 13 ! 21 mA
Input clamp voitage Vik Vee=4.75V, Iiv=~18mA - , ~1.5 v

* Voo=5V, Ta=35°C

**[ - is measured with all outputs and terial input open; A B.C, and D
inputs grounded; moede control at 4.5V; and momentary 3V, then
ground, applied both clock inputs.

ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item I Symbol Test Conditions L min typ max Unit
Maximum clock frequency oz i 25 36 - MHz
teLH C.=15pF, RL=2kQ - 18 27 ns

Propagation delay time o —
tPHL - 21 32 ns
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HD74LS95B

ETESTING METHOD
1) Test Circuit

Tl

18

Veo
=]
5V e W 1
! it 1
: T Load circuit 11
trget YT
F——1S¢sial npur { ;CL ’L '
P.G. v Mode Control | 1
:E [Mode Control b e J
Zou =500 & —apCk
B —gpcrs
'!L' Inpot] ¥ ——A T} ——{ Same as Load Circuit 1, l
5 e
P.C. & f—dC Q- Same as Load Circuit L]
Zout = 50Q —D
CAD Qo-——{ Same as Load Circuit I ]

Waveform

— ¥
Clucklar2 1.3 flav Xiav
laput ov
fia (o)
Vou
Dutpuls L3V 1.3%
QuAn.Qeor o .
f ¥ou
14 tPLE b
4 L

1. Input pulse: t724, TS 1008,

Data PRR=500kHz
Clock PRR={MHz

Note)
Notes} 1. Cp includes probe and jig capacitance.
2. All diodes are 152074 @.
2) Testing Table
. From input Inputs Qutputs
™ Lto outpur | CK-1|ck2fi® S| A | B | C | D |Qu|Qe| Q| Q
CK-1—( | IN | #5V] OV | IN | 4.5V 4.5V | 4.5V [ 4.5V [ QUT | OUT | OUT | OUT
Fuss oK 2—Q |45V | IN [4.5¥] 45V | IN | IN | IN | IN | OUT | OUT | OUT | OUT
tpew | CK-1—Q | IN [ 4.5¥ | OV § IN | 4.5V [ 4.5V | 4.5V 4.3V [ OUT | OUT [ OUT | OUT
tPHL CK-2-—+Q 45V IN |4.5v{45V| IN | IN | IN | IN [OUT | OUT [ OUT | QUT
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H D 74 L S 1 0 7 A ® Dual J-K Negative-edge-triggered Flip-Flops (with Clear)

EBLOCK DIAGRAM (%)

Clock

BMRECOMMENDED CPERATING CONDITIONS

HPIN ARRANGEMENT

‘.E_.A% j
LEW
o

2K

]
j’llﬂ
e
o

2f

\Top View

EFUNCTION TABLE

Item | Symbol i min | typ ‘ max  Unit
Clock frequency :f(t.m B - 30 I MH:z
I Clock ‘
Pulse ! High | 20 B ns
B L . P U SRS
width . Clear 25 _ _ w s
L ke T R
' "H" , B
Setup Data - 201 ns
ot N b e iy
time L ~ 7
B T S
Hold time t 0l - _ . ms

Note) |; The arrow indicates the {alling edge.

HTIMING DEFINITION

U F
Clock /_\ / 5
— b .Jr- b e

W
* \ a‘ 13V
o

“H" Data

“L7 Data

108

lnputs Outputs
Clear  Clock ;K Q T q
L | X i X x L H
i H E - 1 : L L._ Qu Gu.
H | H L H 1L
H ! L H L | H
H i H H To;g-le
H | H | x x Qo [ Qo

Notes) H:high level, L; low level, X; irrelevant

+; transition from high to low level

Qg+ level of Q before the indicated steady-state input condi-
tions were established.

Q,; complement of Q, or level of Q before the indicated
steady-state inpui conditions were established.

Toggle; each output changes to the complement of its previous

level on each active transition indicated by |.



HD74LS107A

EELECTRICAL CHARACTERISTICS (Te=—20~+75C)

ltem Symbol Test Conditions min typ* max Unit
I ¢ vol Vi 2.0 — - v
nput voltage Vi - = 0.8 v
Von Vee =4.75¥, Vinr=2V, Vit=0.8V, fou= - 400uA 2.7 - —- v
QOutput voltage v Vee=4.75V, Via=2V Ior=8mA - - 0.5 v
oL Vi =0.8V ToL=4mA — - 0.4
J, K A - 20
Clear Irn Vec=5.25V, Vi=2.7TV - - 60 uA
Clock - - B8O
J, K - = —0.4
Input current Clear It Vee=5.25V. Vi=0.4V - — —06.8 mA
Clock - — —0.8
J, K - - 0.1
Clear i Vce=35.25V, Wi=TV -~ — 0.3 mA
Clock — - 0.4
Short-circuit output current fos Vee=5.25V —20 - — 100 mA
Supply current * % Iec Vee=5.25V - 4 ) mA
Input ¢lamp voltage Vix Vec=4.73V, Iin=—1BmA - — —-1.5 v
* Vep=5V, Ta=25°C
** With all outputs open, foc is measured with the Q and G outputs high in turn. At the time of measurement, the clock input is grounded.
ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Inputs Qutputs Test Conditions min typ max Unit
B Maximum clock frequency Smax 30 45 - MHz
. ) L Clear — Cr=15pF, RL=2kQ - 15 20 ns
Propagation delay time e Clock QA Q — is % s
WTESTING METHCD
1} Test Circuit _ _
1.1) fmss, trew, tear (Clock—Q,Q) 1.2) tpur [Clear—Q), trLy (Clear—Q}
Vee  Dupa @ Ve Ouipu @
?l
ngut 4.5% o s r
i #x. Lo crrems 11 Togu B T
! e : 4 P |
Durpue ) 2Lt o ‘L 1
PG K iﬁ 'L __I ___________ _,' PG. -
Tour =504 . 3 Em L ol S q Same 1 Load Crremt I
l CLA o rl——c%n
-L PG ”L
Zoutm 500 .
Notes) 1. Testis put into the each flip-flop. " Notes) 1. Test is put into the each flip-flop.
2. All diodes are 152074 . w” 2. Ali diodes are 152074 @,
3. Cy, includes probe and jig capacitance. 3. Cg includes probe and jig capacitance.
Waveform -
/ W EY
Clock LW Clewr
o ov
PRl - "I.IT :!:l_l w
Vv Claci 1LY
10% Lo% o,
ittt
Q 13 1av _ -
— Vau ; Ver
Q 1.3v /
becom s Yo
Vo — irLn Vou
[
L 1.3 [ 13v
Vo Vou

Note} Clock input pulse: t77 g 15ns, f1p;, 2605, PRR=1MHz, duty

cyclem$0% and: for fpox, fTLH™ITHESZSNS.

Note) Clear and clock input

PRR=1MHz

pulse: r7r < 15ns, trpy <6ns,

ice



H D 7 4 L S 1 0 9A @Dual JK Positive-edge-tnggered Flip-Flops {with Preset and Clear}

RRECOMMENDED OPERATING CONDITIONS

BPIN ARRANGEMENT

Item Symbol min typ | max | Unit
Clock frequency Fetoex 0 - 25 MHz
Clock High 25 - S
Pul idth = . ICLR | 1 16 | v
ulse wi ?:;_:::‘ Low ¢ 75 _ — ns E (44
. "H"Data 20t - 1 E 15 | 2cLR
Setup time e [ ns
! L Data 20t - - R|_—3_ L 1
| - R
Hold time i 1] - ns e
Note) 1 ; The arrow indicates the rising edge. 10K E — i E‘ t
PR | 8 r 12 | 2ck
BFUNCTION TABLE l: cx :|
s LdcLR PR 3 PR
Inputs Qutputs d 0
Preset Clear Clock J K Q Q 19| - T |20
L H X X X H L :‘
GND| 8 9]
H | x x x i H E
L L x < x H* He Top View
H H 1 i L L H
H H 1 H L Toggle
H H 1 L H Qo Qo
H H 1 H H H L
H H L X X Qo Qo
Notes) H; high level, L; low level, X; irreievant
t; transition from low to high level
Q,:level of Q before the indicated steady-state conditions
were established.
Q,: complement of Q, or level of { before the indicated
steady-state input conditions were established.
*. This configuration it nonstabie, that is, it will not pergist
where preset and clear inputs return to their inactive (high)
level.
HELECTRICAL CHARACTERISTICS ( Ta=-—-20~+75C)
Item Symbol Test Conditions min typ max Unit
Inout volt Vin 2.0 - - v
nput veltage Vie ___ - - 0.8 v
Vou Vee =475V, Vin=2V, ViL=0.8V, fon= — 400pA 2.7 - v
Output voltage v Vie=4,75V. Viu=2V, | Jor=8mA - 0.5 v
| =08V - for=4mA - - 9.4
i K CK - 20
1 Vee=5.25V, Vi=2.7TV A
CLR. PR " N ' ] - - 10 #
J. K, CK - S04
Input current CLR. PR e Voo = 5.7275\1. Vi =0;4V F— - — 08 mA
J. K. CK - - 0.1
R ceraes BN / Vee=5.25V, = e A
) CLR, PR ' e BV, mTy - - 0.2 "
~ Short-cireuit output current fos Vee=5.25V - 20 - - 100 mA
Supply current ** Iec Vee=5.25V - 4 8 mA i
Enput clamp voltage Vik Vee=4.75V, Iin=—18mA - 1.5 v

* Voo=5V, Ta=25°C

** With sll outputs open, /¢ is measured with the Q and § outputs high in turn. At the time of measurement, the clock input is grounded.
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HD74LS109A

EWSWITCHING CHARACTERISTICS ( Vec=5V, Ta=25C)

Item Symbol Inputs Qutputs Test Conditions min typ max Unit
Maximum clock frequency Joax 25 33 - MH:z
. , tpLw Clear Cr=15pF, R.=2kQ - 13 25 ns
Propagation delay time Preset Q Q
tPRL Clock - 25 40 ns
MTESTING METHOD
1) Test Circuit _ _
1.1) faas, tein, trar {Clock—Q,Q) 1.2) teuL, trry (Clear, Preset—Q,Q)
‘/;; Qutput Q@ Input v:_;
Input 4.5V —
l. | it G - P.C. Output Q
PR | 2R Loadeircont ! [ ¢ P oo/t | 77 P q——m———— R
[ P al ! Zout =500 Load ¢irenit 1
i Q T T P | PR A ]
| Ct | 1
t I. t } J Q !
PG beck Oupn T ] sy oo T !
Zout =508 iﬂ > Ck ‘DTL’}___ ]
3 3 Same as Load Circuit 1 j gr————————z
’J’ o Input ¢ q ¢ Ssme as Load Circuit 1.
7T cu
P.G. —I—_j ;
Notes) 1. Testis put into the each flip-flop. Zour =54
2. Al diodes are 152074 .
3. Cy, includes probe and jig capacitance. nl' Notes) 1. Test is put into the each flipflop.
2. All diodes are 152074 .
3. €} includes probe and jig capacitance.
Waveform
trin {TH,
ol trac - tren
0% 90 w Clear W 0% W
1.3V L3V LV Liv 13V 1.3V
10% J10
Clack 10% _-l M_/ —_— W mm.]l . tTHL ALY ¢
[o—lui ) [~ &t N
Presel 50% 0% W
e P LI lw—— IPHL Al v 1.3V N 1.1¥
ox 10%1}3.10% o
LIV 13V i
N . = iras PR
V.
Q \___ Vou, q o
13V 1.3V
teHL trLn ‘I Vou
s tPLA
3 Vou Von
L3V L3V 3 13 L 1.3¥
Vou triL Vou

Note) Clock input pulse: t77 g< 1508, gy <6ns, PRR=1MHz, duty
cycle=50% and: for fpa., trrr=tTErr52.508.

Note) Clear and preset input pulse: t7y sr<15ns, typyy <6ns,

PRR=1MHz.

i1l



H D 74L S 1 1 2 @ Dual J-K Negative-edge-triggered Flip-Flops (with Preset and Clear)

EBLOCK DIAGRAM( %)

Q o —-

Freger o———-

Ko———

ERECOMMENDED OPERATING CONDITIONS

HPIN ARRANGEMENT

=
a

a
[
B

E
I~
o=
]
o
w

e[
SOl

W] s

14 { 2CLR

1

1§] 6

e

r_?

3
E

Q| 7 3

S

l:llillillgll%l_ll;ﬂil

ChD| &

1Top Viewl

{tem Symbol min typ max Unit
Clock frequency Setacs 0 - 30 MH:z
Clock High 20 -
Pulse width P B R ns
Frose: LOW 25 -
 |"mDaa BT
Setup time : e I TV ns
Data L
"Hold time “t:_ 0§ - ns
Note) §; The arrow indicates the failing edge.
WMFUNCTION TABLE
Inputs Outputs Notes)
Preset | Clear | Clock | J K Q | q
L H X X x H L
H i L X X X i ) L H
L L X x % H* _‘_H:
H H I I VR R VN S
R el i 1 ; . - _L
H H ! ‘ ) 1.. ) H L H
H [ 0] 1 | H | H Toggle
"H | H | n x b Qo } Q

EBTIMING DEFINITION

Clock

LK

112

“H" ata

“1" I*ata

H; high level, L; low level, X; irrelevant
i; transition from high to low level
Q, ; level of O before the indicated steady-state input condi-
tions were established.
Q,: complement of Q, or level of 0 before the indicated
steady-state input conditions were established.
Toggie; each output changes to the complement of its previous
level on each active transition indicated by }.
*: This configuration is nonstable; that is, it will not persist
when preset and clear inputs return to their inactive (high)
level.



HD74LS112

WELECTRICAL CHARACTERISTICS (Ta=—20—~+75C)}

Item Symbeol Test Conditions min typ* max Unit
Viu 2.0 - - v
Input voltage Vi — — 0.3 v
Vou Vec=4.75V, Vig=2V, ViL=0.8Y, for=— 400uA 2.7 - - v
Qutput voltage Vou Vee=4.75V, Viu=2V foL=8mA - - 0.5 v
Vie=0.8V Tor=4mA - - 0.4
J, K - - 20
(;'r:; I Vee=5.25V, Vi=2.7V - — :g uA
Clock - - &0
J, K - - ~-0.4
Input current Clear It Vee=5.25V, Vi=0.4V — — ~0.8 mA
Presaet - - —-0.8
Clock - - —-0.8
J, K - - 0.1
gi::;t Ir Vec=5.25V, Vi=7V : : g: mA
Clock - = 0.4
Short-circuit output current fos Vee=5,25V —20 - —100 mA
Supply current * % % fec Vee=5.25V - 1 8 mA
Input clamp veltage Vix Vec=4.75V, In=—18mA - — -1.5 A
*  VCC=5VY,Ta=25°C .
** 77 should not be measured when preset and clear inputs are low at same time.
#+% With all outputs open, ICC is measured with the Q and Q outputs high in turn.
At the time of measurement, the clock input is grounded,
BSWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)
Item Symbol Inputs Qutputs Test Conditions min typ max Unit
Maximum clock frequency Fmax 30 43 - MHz
. . tPLH Clear Ce=15pF, Rr=2kQ - 11 20 ns
Propagation delay time L g{:::‘ Q Q P — 5 30 s
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HD74LS112

MTESTING METHOD
1) Test Circuit _
1.1} fuur. teew, tral (Clock—Q,Q)

Lee Uutput §
v e

Input 4.5\

v?[_a

PR o -.é,;", Load eiremt 1!

s
| 4o uw—'rlu <
:It'l l !
L4 4k OMPTL77 .. e — J
g | Te
4K Y ¢ | Same as Load Cireuit ).
I LYLR i

Notes) 1. Test is put into the each flip-flop.
2. Al diodes are 152074 .
3. €y, includes probe and jig capacitance.

Waveform

ok

Note} Clock input pulse; 177 g5 15ns, t7p <605, PRR=1MHz, duty

cycle=50% and: [oF foay, I TLH=ITHLS2.505,

114

Vou

Vot

bot

1.2) teue, tein {Clear,Preset--Q,Q)

Input

5 L:, Outpur @

: ¥

JR——
Pl e
Zoot 5 Yy f L Load :
) ] Lo < errcut 1
T et

GRS ]

ek i "

Input ?Q —
o "1k o] e Same as Load
Cla Circunt 1.

7 T
T e a—
Jour= W -
-
Notes) 1. Test is put into the each flip-flop.

2. All diodes are 152074 (.
3. Cy includes probe and jig capacitance.

ITKL 1w
] iy
90% \ fso% d
Clear 1AV 13
10% Jlio% o
Wi, tm"--r‘r
; 3V
0%k |
Freset av
_INH, ) el
53 PRr N p—f Vou
! i
L3N ‘ 1.3y
Loy
P ELu
—_— .
f Vox
,h EAS KN
q —EAT Vot
Note) Clear and preset input pulse; rry <1508, £ <6n3,

PRR=1MHz



H D 74L S 1 1 3 @ Dual J-K Negative-edge-triggered Flip-Flops {with Preset)

EWBLOCK DIAGRAM( %)

Preset

WMRECOMMENDED OPERATING CONDITIONS

Clack

EPIN ARRANGEMENT

NS
ick | 1 .——‘
IK[ H —
uf 35 l
T o ¥
PR ¢ qer -
Q9 cx !
wf s PR
_ )
19| s |
a7
!Top View

EFUNCTION TABLE

Item Symbol | min typ | max | Unit __Inputs Outputs
Clock frequency Jetor 0 - 30 | MHz Preset Clock J K Q Q
Pulse CK , 20 - - ns L x x X H E.
width PR ) 3 [ - | - H ! L L Qo Qo
Setup “H"level \ 20)| — - " H ' H L H L
time “Lolevel | 7 20| - - H { L H L H

Hold time b ol — - ns H l H H Toggle
Note) 4;The arrow indicates the falling edge. H H X x Qo ] Qo

Motesy H; high level, L; low level, X; irrelevant
+; transition from high to low level
Q,:level of Q before the indicated steady-state input condi-

tions were established.
T, ; complement of Q, or level of T before the indicated
steady-state input conditions were established.
Toggle; cach output changes to the complement of its previous
level on each active transition indicated by |.

BELECTRICAL CHARACTERISTICS (Tg=—20~+75C)

Item Symbol [ Test Conditions min typ* max Unit
Input voltage Vi } 2.0 — - v
Vit - - 0.8 v
Vou Vee=4.75V, Vie=2V, ¥1.=0.8Y, lon=— 400uA 2.7 - = v
Qutput voltage Vou Vee=4.75V, ViL=0.8V, | [or=4mA - - 0.4 v
Vin=2V for=8mA - - 0.3
J, K - - 20 | .
Preset I Vee=5.25V, Vi=2,7V — - 60 #A
Clock - - 80
J, K - - —0.4
Input current Preset I Vee=5.25V, Vi=0.4V - - ~—0.8 mA
Clock - - —-0.8
J. K - - 0.1
Preset Ir Vee=5.25V., Vi=7V - - 0.3 mA
Clock - - 0.4
Short-circuit output current fos Vee=5.25V —20 n — 100 mA
Supply current * % Iee Vee=5,25V - 4 ] mA
Input clamp voltage Vix Vec=4.75V. Iin=—18mA - - -1.5 v

* Voe=5V, Te=25"C

** With all outputs open, I is measured with the  and { outputs high in turn. At the time of measurement, the clock input is grounded.
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HD74LS113

BSWITCHING CHARACTERISTICS ( Vcc=5V, Te=25C)

Item Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency fnax klH 45 — MHz
. . Lo Preset Ci==15pF, R1=2kQ - 11 20 ns
P tion delay ( Q. Q
ropagation delay time P~ Claek - Is 0 "
ETESTING METHOD
1.1} Test Circuit _ _
1.7) fmaz. trLu, teaL {Clock—Q.Q) 1.2) teur (Preset—Q), trin (Preset—Q)
Inpu
Vo O Q @ ) _—
Q? ‘f ) Ve Dat put
Input 4.5V T ! PG J T
i bR A S 1 Zout = S A I i 1
J S A Losd ereent 1 Input R " Ky Load circwet |
1 i} ”gl_T--I-]-‘——— ! i Ll i .J.u |
Duputl "= i ! . 4 v T4 - |
=1 ;; | Oulpull o] J’ !

o

F.G. : [
K ez _______T 4 v ‘ « ' I
fw=sr 0 1 ————— ! ' v r 1|/ - T—m———=—
—{¥ Same as Load Circunt L J Loyt = 500

e as Load Crreuit I

Notes) 1. Test is put into the each flipflop. Notes) 1. Testis put into the each flip-flop,

2. All diodes are 152074 @. 2. All diodes are 152074 (.

3. Cy, inciudes probe and jig capacitance. 3. Cp includes probe and jig capacitance.
Waveform

Irui —T—f— rin
" nua,ﬁL ! N v
Clark lav L Preser vy 13w
1t 10%
ny
ta rwe HL
L be 141
| : Cluck
i 14%
i) 1.3V b e AL
P —
q LIV
bt it w
Vou R LT
Q = :
L N ¢ Liav
Vo
Note) Clock input pulse; t 17, ;< 1508, f 757 <6ns, PRR=1MHz, duty Note) Preset and clock input pulse: r7z<i5ns, fryy <6ns,
cycle=50% and: for fpax, ¢ TLH=ITH < 2-505. PRR=1MHz
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HD74LS11

®Dual J-K Negative-edge-triggered Flip-Flops {with Preset, Common
Clear and Common Clock}

BBLOCK DIAGRAM (13)

Qo

{lear

Preset © }
K i

Clock

¥

~o J

—
To uther F.F

ERECOMMENDED OFERATING CONDITIONS

EPIN ARRANGEMENT

10

I EIE E B

Taop ¥iew:

EFUNCTION TABLE

-
)

<
=

e
=

~
=

PR

N
~

e

0]

Item Symbol | min typ | max | Unit Inputs Outputs
Clock frequency Sfeionk 0 — 30 MHz ——151:;5;: | (Elear Clock J K Q Q
Pulse Clock High 20 - - ns L H X x X H L
width B Lo 5| - | - | ns H L x x x L H
Setup "H™Data . 20) - - ns L L X X X H* H*
time “L™Data * 200 ~ - ns H H i L L Qo Qu
Hold time th 0,1 - - ns H H ! H L H L
Note} 1; The arrow indicates the falling edge. H H | L H L H
. H H 1 H H Toggle
H H H X x Q [ @

Notes) H: high level, L; low level, X; irralevant

}; transition from high to low level

Q, ;level of Q before the indicated steady-state input condi-
tions were established.
G, : complement of Q, or level of § before the indicated

steady-state input conditions were established.

Toggle; each output changes to the complement of its previous
ievel on each active transition indicated by 1.

*. This configuration is nonstable; that is, it will not persist

when preset and clear inputs return to their inactive (high)

level,
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HD74LS114

BELECTRICAL CHARACTERISTICS (Ta=—20—~+75C)

Item Symbol Test Conditions min typ* max Unit
. | Viu 2.0 - - Vv
t voltage o T T T . .
nput vollak Vie - 0.8 v
Vou Ver =479V, Vin= 2V, ¥1.=0.8Y, lor= - 400uA 2.7 — — A\
Qutput voltage v Vee= 4,75V, Vie= 0.8V, | Joo=BmA - - 0.5 v
ot il e
Vin=2V JoL=4mA - - 0.4
J, K - - 20
Clear — - 120
e -] Iy Vee = 5.25V, Vi=2.7V - - KA
Preset - 60
Clock - 160
J. K - - —0.4
Clear —-1.6
Input current e [T Vee=5.25V. Vi=0.4V e mA
Preset - - —0.8
Clock - - -1.6
J. K - - 0.1
_r o [
Clear | - - 0.6
P — I Veo=5.28V, Vi=7¥ - — r mA
Preset ; - B 0.3
Clock ‘ - 0.8
Short- circuit output current Tos Vee=5,25V | ~20 - ~ 10¢ mA
Supply current *** Iee § Vee —:i5j25V | - 4 8 mA
Input clamp voltage Vix Ver=4.75V, Jrv=—18mA I[ — = —-1.5 v
*  VoC=5V,T2=25C
** 1y, should not be measured when preset and clear inputs are low at same time.
**% With all outputs open, JCC is measured with the Q and Q output high in turn, At the time of measurement, the clock input is grounded,
BSWITCHING CHARACTERISTICS ( Vec=5V, Ta=25C)
Ttem Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency max 30 45 — MH:z
tPLH Clear _ Ci=15pF, Re=2kQ - 11 20 ns
Propagation delay time Preset Q. Q
tPHL Clock - 15 30 ns
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HD74LS114

B TESTING METHOD
1) Test Circuit

1.1) fmas, teen, teue (Clock—Q,Q} 1.2) teuL, teiu (Clear,Preset—Q,Q)
Vee Ouiput Q Ingt Vee Outpw Q
)
PG, j—l L
| el G =
Inpa 4.5V l o ——————————— 1 Zoue =500 | R, Lowcireuit L
! R Load circuit £ PR 1 g Ll i I
ER | 1 Bl i I 4 Q T L § L g BN ] I
! N I AR ' > o] = I
Du|pn== ;'C" l l| +5Y X ’%L;; _II
P.G. . K - i 7Tt
Zow =500 gt X Q ane at irguit
K Q—<>—I Same ar Load Circuit 1. l CLR S Load Cirguir L I
CLR
I 1% i
r Zoul =500
Notes) 1. Test is put into the each flipflop. Notes) 1. Test is put into the sach flipflop,
2. All diodes are 152074 (. 2. All diodes are 152073 &.
3. Cp, includes probe and jig capacitance. 3. ( includes probe and jig capacitance.
Waveform Waveform
1rLH.
w
W
Clear
Clnck 105, o
Preset trLu |_tiwe
__-1 Vou
trwe 13% 1.3V
b Vou
Q
1.3V 1.3v - iy, rin
_Jm.a Vor ¢ You
Vor
1.3V 13V
4 13v 1.3V Yoo
VoL
b=tpaiL
Note) Clock input pulse; ty ;r<15ns, tpyy, <6ns, PRR=IMHz, duty Note) Clear and preset input pulse: rrry<15ns, trgy <6ns,
cycle=50% and: for fynax, tTLE=tTHIS2 508, PRR=1MHz
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H D 74'— S 1 22 @ Retriggerable Monostable Multivibrators (with Clear)

This d-c triggered multivibrator features output pulse width BPIN ARRANGEMENT
control by three method. The basic pulse time is programmed

by selection of external resistance and capacitance values. The

HD74L5122 has internai timing resistor that allows the cir- N []_' ~ I]v(,
cuit to be used with only an external capacitor, if so desired. —
Once triggered, the basic pulse width may be extended by re- xE EJ Rea
triggering the gated low-level-active (A) or high-level-active (B} -
inputs or be reduced by use of the overriding clear. Fig. 1 - H-E T_Z] NE
lustrates pulse control by retriggering and early clear, This
device is provided enough Schimitt hysteresis {0 ensure jitter- ”’E ._'T_I Cext
free tirggering from the’'B input with transition rates as slow as
0.1t mV/ns. CLR E CLR E] NC
g E i« _T_] Runt
Aol CN[)E l_J i. II I
Clear - K Revpigger Fulse Top View
_____ H
B
T (1 B
!
| ,-_—-—f.]wu—-d I HEBLOCK DIAGRAM
B —— 2 |
| E External parameter
et flutput without -— .r’f‘R::"‘l
L rerrgger ;

| Cext (CexttRynt

il
) S

l \
— Qutput withot

clear g g
Lk
Fig.1 Typical Input/Output Pulses Hrear : T
EWRECOMMENDED OPERATING CONDITIONS BFUNCTION TABLE
Item Symbol | min typ | max | Unit L [nputs Outputs
Input puise width t 40 - - _ns Clear | A1 1 Az Bi B2 Q Q
External timing resistance | R 5 260 @ k0 L S x x L H
E l- it C . v&;r;rrrersirictinn o H H - i L H
waterna capacitance Rm_ r . ” » " T ” L i
iring capacitance exi! _ I . e
at Rext/Cext terminal Cen ; 50 | pF X X ® x L L H
H L % t i H s
H L b Ho o1 B
Hoox Lot M L
S S N A I
H | H . L W  H S
,‘,{,,,,11_.._1._ s, H H -
W {4 W | R, H
1 L X H H
Ty [k L | H H

H; high level, L; low level, X; irrelevant.
t: transition from low to high level.

1; transition from high to low level.

L; one high-level pulse.

1[; one low-level pulse.
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HD74LS122

BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ"® max Unit

Input voltage Vin 2.0 = — v
Vie - - 0.8 v

Vou Vee=4.75V, Vir=2V, ViL=0.8V, foy=—400gA 2.7 - - v

Output voltage Vor Vee=4.75V, Viu=2V Jor=4mA - - 0.4 v

Vie=10.8V for=8mA - - 0.5

I Vee=5.25V, Vi=2.7V - - 20 7%y

Input current Ire Vee=5.25V, Vi=0.4V - - —-0.4 mA
H] Vec=5.25V, Vi=7V - - 0.1 mA

Short-¢ircuit output current Jos Vec=5.25V —20 - —100 mA
Supply current * % Icc Vee=5.25V - § 1 mA
Input clamp voltage Vik Vee=4.75V, Iiv=—18mA - - —-1.5 v

* Voo =5V, Ta=25°C
** With all cutputs open and 4.3V applied to all data and clear inputs, ICC is measured after a momentary ground, then 4.5V,

is applied to clock,
Note) To measure VOF at Q, VoL atQ, or Ipg at Q, ground R oxt/Cext. 2pply 2V to B and clear, and pulse A from 2V to OV,

BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Inputs Qutputs Test Conditions min typ max Unit
tPLH A Q - 23 33
teuL Q Con=0 = 32 45
LS 1l
- 44
Propagation delay time oLy B Q Rea=5kQ 23 ns
tPuL Q - M 56
Cr=15pF
tPHL Clear Q Rr=2kQ - 20 il
tPru Q t - 28 45
Hutoutimin AorB Q - 116 200
QOutput pulse width I~ letos Ce=1000pF, Rexr=10kQ
o | AorB Q| El=15pF, Ri=2ko o sl
TYPICAL APPLICATION DATA FOR HD74L8122 100000
For pulse widths when Cext51000pF, See Fig. 3. ~TeE 41
The output pulse is primarily a function of the external capa- 1 A
citor and resistor, For Cext>>1000pF, the output pulse width | oo
(tw) is defined as : tw{out) = K - Rext- Cext ; See Fig. 4 : i
P == 3
Y ] »
3 toe
vl“ —!' 1) "l |r 1
é. - xt wBOND o
Raxt “ 10
L}
— 10k
| skt
+ .|: oo wl 10 100 1,000
- External capacitance Cemt tpk
Rast (k)
Coxy {pF)
A e temnlae} Flg.s Tym.cd &.Itmlt Pl‘” Width ICextSlOOOpF)
o Camt 10 Mex L1

Fig.2 Timing Component Conneactions
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HD74LS122

BMTESTING METHOD
1) Test Circuit

L
[
A hpul
a5V L AAA
l—i t W
ke Cext Reat
Lowd erecunn 1
Zoai wH02 — Cent Reat
{Cext
# B Inpat
PG T —
Zowi = 509
q Same a3 Lowd Ciremt 1
B CLR b
CLK
P i >
Zowt =500 o
B
Notes) 1. Cy includes probe and jig capacitance.
2. All diodes are 152074 §.
Waveform 3. Input pulse; t FLHZ 1508, £ gy S6Ns.
twiin} e
[adons] T - - W
137 }L.Jv
: v
A twlin)
340“5 twiin} v
— R
B gdms
v v
. w
vrtin}
»40ms
Llear 4V
_—_ iy
Vo
L3v v
Q i Vot
L- wlnuth —=
E) Iw{out) — FuH
13V 13V 13V 13V
b L ~ e, Ken
(%] I !
04 [
E4
£
]
x
¥ 03
i
5
&
g ]
B
T 0z Vee = 5
£ Ta = 25°C
£
LY H
-
i F -
} |
0 1 " .
W 0 0* " 10

“fiming capacitance Cext (pF}

Fig.4 Cext vs K {Cext > 1000pF)
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H D 74L S 1 2 3 @ Dual Retriggerable Monostable Multivibrators {with Clear)

This d-¢ triggerad multivibrator features output pulse width
control by three method. The basic pulse time is programmed
by selection of external resistance and capacitance values.
Once triggered, the basic pulse width may be extended by re-
triggering the gated low-level-active (A} or high-level-active (B)
inputs, or be reduced by use of the overriding clear, Fig, 1
itlustrates puise control by retriggering and early clear, This
device is provided encugh Schmitt hysteresis to ensure jitter-
free triggering from the B input with transition rates as slow
a5 0.1 mV/ns.

a="L”

Clear="H Retriggor pulae

T -y
q | Output without p——msmi—um— *L~

et T gper

N

EPIN ARRANGEMENT

E Vee
1Rext/
EI Cext

1Cext

[Top View)

EBLOCK DIAGRAM( %)

Externai parsmeter O

ext Rexi/ Yeo
- Cext
_______ r————H .
R : 2o >— B
¢ —ae| Cutput -vi\lml_L_ 80
clear
Fig.1 Typical Input/Qutput Pulses : *
Clear
Clesr O ?
ERECOMMENDED OPERATING CONDITIONS BFUNCTION TABLE
Item Symbol | min | typ | max | Unit Inputs Outputs
‘H 40 - - E A
Input pulse| A, BI— ne CLEAR B Q q
. L™} twin 40 - - ns L X X L H
width —
CLR; "L 40 - - ns x H X L H
External timing resistance | Rixe 5 - 260 | kQ X X L L H
External capacitance Coxr Non restriction H L t L
Wiri it t Rext/
c::n;::::; ance ot Rex - _ 50 | pF H i H I U
t L H

Notes) H; high level, L; low level, X ; irtelevant

}; transition from high to low level
t; transition from low to high level

I1; one highdevel pulse
1 one low-level pulse
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HD74LS5123

BELECTRICAL CHARACTERISTICS {Ta= 20~ +75C)

Item Symbeol Test Conditions min typ® max Unit
Input voltage Viu - 2.0 - - v
Vie - - 0.8 v
Von | Voc=4.75V, Vie=2V, Vie=0.8V, lon= —400xh 2.7 - e v
Qutput voltage Vou Veoc=4.75V, Vin=12V, JoL=4mA - - 0.4 v
Vie=0.8V Jor=8mA - - 0.5 |
It Vee=5.25V, Vi=2.7V - - ; 20 pA
Input current I Vee=5.25V, Vi=04V 1 - - b4 1 mA
T n Vec=5,25V, Vi=1V - J - S Y
Short-circuit output current Ios Vee=5.25V T - ‘ - 100 mA
Supply current*" fec Vee=5.28¥ ' - 12 20 mA
Input clamp voltage Vik Vee=4.715V, Lin=-18mA ) - — JT -1.5 v
* Yoo=5V, Ta=25°C Note) To measure Vo at Q, VoL at §, o1 Iog at Q, ground
** With all outputs open and 4.5V applied to all data and clear Rext/Cexr, apply 2V td B and clear, and pulse A from
inputs, /o is measured aftér a momentary ground, then 4.5V, 2V to OV.
is applied clock.

HSWITCHING CHARACTERISTICS ( Vec=5V, Ta=25C)

Item Symbol | Inputs Qutputs Test Conditions min typ max | Unit
o X 9 o m |
. Q 45
o g Core=0pF - 32 -
Propagation delay time riA B © e Re=5kQ S
teut Q - 34 56 ns
tous QeI - 20 | 7
-~ CLR ————— Ri=2k0 R
teek S - 28 45
botout win - 116 200
Output pulse width T ' AB Qs L000F. Ra=10ka 05 5
lout! ! C.=15pF, Ri=2k0 4 : #8
ITYPICAL APPLICATION DATA FOR HD74LS5123 100.000
For pulse widths when Cex<1000pF, See Fig. 3, F e it
The output pulse is primarily a function of the external capa- T !
citor and resistor. For Ce>>1000pF, the output pulse width . 10000 -
{tw) is defined as : tw{ouf) = K - Rext - Cext ; See Fig. 4 B A~
= -— g
R (WD) : 00 ke L1 sl »
€, (pF) i =2
vee [ ) . B e
g P ezt =a0nd S 14
< =111 '
100 i
Rexi - 20k
10w
Skﬂl
+ ]0] 10 10¢ 000
- Cent )
';_‘{ External capacitance Cext {pF 1
Fig.3 Typical Output Pulse Width {Cext=<1000pF)

ta Caxt te Rear/Cent

Fig.2 Timing Component Connections
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HD74LS123

Notes) 1. Cj, includes probe and jig capacitance.
2. All dicdes are 182074(H).
3. Input pulses {1y £15ns. iry; g6ns,

L

0.5 r
= .
N
5 n ool
E ]
¥
2 03
El N
&
3 02
2 Vee=5V 11|
E Tz 2 25°]
€ o
§ L
< L
10* 10¢ 10° 0% 107
Timiny capacitance Cext (pF)
Fig.4 Cext vs K {Cext > 1000pF)
1) Test Circuit
Ve
o
Alnput
I AAA
T = b1
PG Rexty [Qutput Q7" """k oT Tt '
D Coxt I Cext ; R Load circuit 1
Zout=5002 ' H
Cext  Rext/ Ve H
Cext AR e <
;}r B [nput H ;C.‘
N |
PG. —T———-— .............................
3:—/ Output
Zouta5082
Q ~| Same as Load Circuit 1. I
A CLRInput CLR
sy B S S ”
Zout=5082
Waveform
twiin} )
240ns ;'" v
/
1.3v 13v 13V
A \ 4
twiin} w
40
a4 wlin)
B I v
2 40ns /
13V 13v 13V
v
twiin) a
& 40ns
twICLR)
Clear v
\ z¥ns
13V \ 13V
oV
tPLH tPLH
. Vor
13V 13V 13V 137
Q — For
thhL tw(out,
4] k= tPLH tw(out) Vou
1.3v 1.3v L3v 1.3v
+—tPHL H—1PHL Voo
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H D 74L s 1 2 5A ®Quadruple Bus Buffer Gates {with three-state outputs}

B PIN ARRANGEMENT BFUNCTION TABLE
S Inputs Outputs
e[ —— ol A C A Y
W[ 5] H X z
W [I Iz] " L L L
nEEA e, ——
w4 TN
! Note) H; high level,
“E i TJ ac L; low level,
| — X; irrelevant
2| 6 Bl — 9y Z; off (high-impedance) state
cxnl 3 Z} 1y of a 3-state cutput
{Top View)
BMRECOMMENDED OPERATING CONDITIONS
Item Symbol min ] typ max JX Unit
High level output ¢urrent Ton - - —-2.6 : mA
Low level output current ToL - - | 24 I mA
EBELECTRICAL CHARACTERISTICS ( Ta=—20~+175C)
[tem Symbol Test Conditions min typ® max Unit
Vin 2.0 - - \'4
Input voltage
ViL - - 0.8 A%
Vou Vee=4.15V, Vig=2V, Vi.=0.8V, fox=—2.6mA 2.4 - - v
Output voltage v Vec=4 .75V, V=12V, lor=24mA - - 0.5 v
(1
Vie=0.8V Tor=12mA - - 0.4
Vee=5.25V, Viu=2V, Vo=2.4V - - 20
Off-state output current foz — 1A
Vie=0.8V Vo=0.4V - - - 20
it Vee=5.25V, Vi=2.7V - - 20 uA
Input current 13 Vec=5.25V, Vi=0.4V - - -0.4 mA
Ir Vec=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current Jos Vee=5.25V — 40 - -~ 225 mA
Supply current Iec Vee=5.25V - 11 20 mA
Input clamp voltage Vi Vec=4.75V, hv=—18mA - - —-1.8 1
* Vee=5V, Ta=25°C
WSWITCHING CHARACTERISTICS (Vec=5V, Ta=25C)
Ttem Symbol Test Conditions min typ max Unit
tPLK - 9 15
Propagation delay time
tPHL CrL=45pF - 7 18
tzn RL=667Q - 12 20
Output enable time s
tzL - 15 25
thz CL=5pF - - 20
Qutput disable time
[ hz RL=667Q - - 20

Note} Refer to Test Circuit and Waveform of the Common ltem
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H D 7 4 L s 1 2 6A @ Quadruple Bus Buffer Gates (with three-state outputs)

HPIN ARRANGEMENT

MFUNCTION TABLE

Inputs Qutputs
NS C A Y Note) H;high level,
1c] 1 ' u v L; low level,
L] 1] we ; i 3 X; irrelevant
la) 2 13 | 4¢ Z; off (high-impedance) state
E j H L L of a 3-state output
e[ p— % ] o
24| 5 E 3C
2y E:[ ;Z E 3A
GND E ; ;E Y
{Top View)
BRECOMMENDED OPERATING CONDITIONS
Ttem Symbol min typ max Unit
High level output current Ton - - —2.6 mA
Low level output current Iov - - 24 mA
BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
Viu 2.0 - -
Input voltage v
Vio - - 0.8
Vou Vee=4.75¥, Vin=2V, ViL=0.8V. lor=~2.6mA 2.4 - -
Output voltage v Vec=4.75V, Via=12V, foL=24mA - - ¢.5 v
oL
Vie=0.8V lor=12mA - - 0.4
lozu Vee="5.25V, Viu=2V, Vo=2.4V - - 20
Off-state output current #A
lozt Vie=0.8V Vo=0.4V - - - 20
Itw Vee=5,25V, Viy=2.7V - - 20 'Y
A input - - —0.4
Input current I Vec=5.25V, Vi=0.4V mA
C input - - —0.4
Ir Vee=5.28V, W=7V - - 0.1 mA
Short-circuit output current Ios Vee=5.25V —40 - - 225 mA
Supply current Iec** Vee=5.25V - 12 22 mA
Input clamp voltage Vix Vee=4.75V, Iiv=~18mA - - —1.5 v

* Vee=5V, Ta=25°C

** [oc is measured with the A and C input grounded.
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HD74LS126A

ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Test Conditions min typ | max Unit

tPLA - 9 15

Propagation delay time [ oo ns
tPHL CL=45pF - B 18
tzi RL=6670 - 16 25

Output enable time ] ns
tzi - 21 35
tHz (1= 5pF - = 25

Qutput disable time  p-—— - ns
iz ; RL=667Q ! - - 25

Note)  Refer to Test Circuit and Waveform of the Common ltem,
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H D 74Ls 1 32 ®Quadruple 2-input Positive NAND Schmitt-triggers

ECIRCUIT SCHEMATIC(!4)

!
4

5 YA

telg 6]
gr:

EBPIN ARRANGEMENT

o
o
.___OOulpnt
Y | s E 1B
o [5] o
I E z]ar
3 GND ITop View)
BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
vr Vec =5V 1.4 1.6 1.9 v
Input threshold voltage
Vr- Vee =5V 0.5 0.7 1.0 \'
Hysteresis Vr*-Vr~ | Vee=5V 0.4 0.9 - A
Vou Vec=4.75V, los = —-400pA, Vi=0.5V 2.7 - - v
QOutput voltage Ior=8mA - - 0.5
VoL Vec=4.75V, Vi=1.9V v
Ibe=4mA - - 0.4
I Vec=5V, Vi=Wrt - —0.14 - mA
Input threshold current
fon Vee=5V, Vi=¥r" - -0.18 - mA
7] Vee=5.25V, Vr=2.7V - - 20 wA
Input current Iie Voc=58.25V, Vi=0.4V - - —0.4 mA
I Vec=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current Ios Vec=5.25V —-20 - —100 mA
Iecu Vec=5.25V - 5.9 11 mA
Supply current
Icce Vee=5§.25V - 8.2 14 mA
Input clamp voltage Vik Vec=4.75V, In=-18mA - - -1.5 v
* Veoo=5V, Tu=25°C
BSWITCHING CHARACTERISTICS (Vcc=5V, Te=25C)
Item Symbol Test Conditions min typ max Unit
Propagation delay time tpLR CL=15pF, Ri=2kQ — 15 22 ns
IeHL - 15 22 ns
MTESTING METHOD
1) Test Circuit Waveform
ce Que
5V VQ QM
- N e "
PG, 1 u,))ﬂ TTham
Zout =500 -
Ce e Vox

} W I ot 1.3¥

Voo

Notes) 1. Cp includes probe and jig capacitance.
2. All diodes are 152074 @.
3. Input pulse: tpzy<15ns, tryy s6ns,
PRR=TMHz, duty cycle 50%.
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H D 74L S 1 3 6 ®Quadruple 2-input Exclusive-OR Gates (with open collector outputs)

WMFUNCTION TABLE

Inputs Output
A B Y
L L L
L H H
H L H
H H L

H; high level, L; low level, X; irrelevant.

HPIN ARRANGEMENT

S

b

Top Viewl

1A

pieleininioin

GND | T

ERECOMMENDED OPERATING CONDITIONS

_T_]
o
i
E' a
o
-]
]

Item Symbol min typ max Unit
High level output voitage Vor - - 5.5 v
Low level output current Ior - - 8 mA

WELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ” max Unit
Input voltage Vi 2.0 - v
Vit - E 0.8 v
Qutput current Ton Vee=4,75Y, Vin=2V, Vi, =0.8V, Vos=5.5V - 100 uA
oL =4mA - 0.4
Qutput voltage Vor Vee=4.75V, Vin=2V, V1L =0.8V A
IoL=8mA - - 0.5
Iin Vec=5.28V, Vi==2.7V - - 40 uA
Input current I Vee=5.25V, Vi=0.4V - —0.8 mA
I Vee=5,25V, Vi=7V - - 0.2 mA
Supply currents Tec Voo =5.25V - 6.1 10 mA
Input clamp voltage Vik Vee=4.75V, Iin=—18mA - - ~1.5 v
* Vee=5V, Ta=25°C
** [~ is measured with one input of each gate at 4.5V, the other inputs grounded, and the outputs open.
WSWITCHING CHARACTERISTICS (Vcc=5V, Te=25C)
Item Symbol Inputs Test Conditions min typ max Unit
teLu Other - 18 30
AorB nputs ns
UL "L” - 18 30
Propagation delay time - cher Cr=15pF, RL=2kQ — ™ o
tHL AorB !‘legts - 18 ki "

Note)
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H D 74 L S 1 38 @ 3-Line-to-8-Line Decoders/Demultiplexers

The HD74LS138 decodes one-of-eight line dependent on
the conditions at the three hinary select inputs and the three

BPIN ARRANGEMENT

enable inputs. Two active-low and one active-high enable in- S
puts reduce the need for external gates or inverters when AE ] E] Yer
expanding. A 24-line decoder can be implemented without Selact BE-—-—-E Ay o._.._Ti] "
external inverters and a 32-line decoder requires only one fngue G Il "
inverter. An enable input can be used as a data input for
demuyltiplexing applications. Con E E] "
Enable
Inputs G“E E ¥, ¢ Ouipurs
WBLOCK DIAGRAM o[v] oL
OQuiput 7 E E Ys
oo | 8 7 |
~ [] +]")
ITop View:
o n
Esable
o : | 3
Whea >
w
oo 1 Duipas EBFUNCTION TABLE
Inputs o
Ao y. g}—" A8 Enable Select utputs
e =| ¥ G1 |[G2*| C B A | Yo| Yo | Yo | ¥Ya| Ye| Ys| Ye! ¥
sy ¢ B> > =O— ¥ H |%x x| x|H|H|H|H|H|A|H|H
ORI S LS —— ) Sl L x |[x [ x[x|H|H|[H|[R | H|[®&|H H
H L |L L | L L H H H H H H H
H L L 1. H H L H H H H H H
H L L H L H H L H H H H H
H L L H H H H H L H H H H
H L |H L|L H H,H|H | L |H H H
H L |H L | H H| H|H|H | H L H H
H L H H L H H H H H H L H
H L H H H H H H H H H H L
H; high level, L; low leve), X; irrelevant
*.G2=Gaa +G2p
BMELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
Input voltage Viu 2.0 ~ _ v
Vie - - 0.8 v
Vou Voo=4.75V, Vix=2V, ViL=0.8V, ox=—400uA 2.7 - - \Y
Output voltage Jor =4mA - - 0.4
Vou Vec=4.75V, Viy =2V, Vi.=0.8V \Y
Tor=8mA - - 0.5
Ttn Vee=5.25V, Vi=2.TV - - 20 uA
Input current Fin Vee=5.25V, Vi=0.4V - - —-0.4 mA
Ii Vec=5.25V, Vi=T7V - - 0.1 mA
Short-circuit output current Ios Vee=5.25V —20 - —100 mA
Supply current Icc Vee=5.25V, Outputs ensbled and open - 6.3 10 mA
Input clamp voltage Vix Vee=4.75V, Iin=—18mA - - —-1.5 v

* Voe=SV, Ta=25°C
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HD74LS138

ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Inputs Cuiput Levels of delay| Test Conditions | min typ max Unit
tPLK - 13 | 20 ns
Binary ! 2 4
IPHL ' - 27 41 ns
—  Select Y — —
LR - 18 27 ns
A.B.C 3
7 tEHL CL=15F - 26 kit ns
Propagation delay time
LK Enable 5 Ri=2kQ 12 18 ns
tPHL Gza. Gz y 21 32 ns
tpLu Enable s : - 17 26 ns
1PHL (n - 25 38 ns
WTESTING METHOD
1} Test Circuit Waveform
N LT
o T e S S ’“
T T 1 g lesd circunt ] : Rl
_l L v % I_Hi” . Ly
|'\5“‘ 8 ot put L J;“ " frewt 10% ‘ S Y
L e ¢ L
AR F
Low 2300 E ¥ s Lo e ] from *ﬂ .
J, § 1 ] C el }I—-{_ Same a5 Load Circurt 1.
= G L . o L
£ [—don 2 = Sace 45 Losd Cirewre 1| nophase {hutput i
ol L
J’-— Ve wj——[ Same 1s Load Cuzevit ||
jmw-w {1ar - -phase
b tame ax Lot Cirount | ] Durp:
Con
mo—il—r Same vs Load Crroun 1|
Yr 4 Same ax Load Cirewnt 1. l .
I
Notes) 1. Cp inctudes probe and jig capacitance.

2. All diodes are 152074 ().

3. Input pulse: gz <1305, frpy 613,
PRE=]MHz, duty cycle 50%.

ERELATION BETWEEN INPUT AND
OUTPUT TO LEVELS OF DELAY

Outputs
Inputs
2 levels of delay 3 levels of delay
A Yo Y: Y4 Ys b 4] Ys Ys Y2
B Yo Y Y4 Ys Y: Y3 Ys Y2
C Yo Y Yz Ya Y4 Ys Ys Y
Gy Yo~ ¥
Gza, Gz Yo~ Y-
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H D 74 L s 1 3 9 @®Dual 2-line-to-4-line Decoders/Demultiplexers

HPIN ARRANGEMENT

The HD74LS139 comprises two individual two-line-to-four-
line decoder in a single package. The active-low enable input
can be used as a data line in demultiplexing applications.

g

Enable lqu_ El Ver
IAE.—- " G G Q_E 200 Enable
HEBLOCK DIAGRAM Selm[
Inputs ]HE.—. H A —-E 24
H.E—c Yo B —Ezu]lsr:’l:f:
= I1e . .
. —t 3 7T || e
: g lY:E—o Y2 Y1 O—EZYI Dwia
:D—IY; Dutputs
Seleet [11A { - <> a7 gy, vz o—El 2¥r
Inputs B D L D 1M —_— Ye
la't;"! GND] A _LII 2Ya
r -—:D—ZY. (Top View)
Enable 26 ———— > D""”'
:}721'1
Select [2* —Dt Ty HEFUNCTION TABLE
Inputs | zp D, - '{> €Y1
Inputs
Qutputs
Enabie [ Select
G B A Yo Y: Y2 Ya
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
H; high level, L; low level, X; irrelevant
BELECTRICAL CHARACTERISTICS { Tg=—20~+75C)
Ttem Symbol Test Conditions min typ” max Unit
Vin 2.0 - - v
Input voltage Vi — — 06 v
Vou Vee=4.75Y, Vig=2V, ViL=0.8V, Ipy=—400pA 2.7 - - vV
Output voltage Ior=4mA - - 0.4
= = = v
Voi Vee=4.75Y, Vin=2V, Vi.=0.8V T = BmA — — 0.5
Ir Vee=5.25V, V=1V - - 0.1 mA
Input current Tru Vee=5.25V, V=27V - - 20 A
Iic Vee=5.25V, Vi=0.4V — - —0.4 mA
Short-circuit cutput current fos Vee =5.25V —5 - —42 mA
Supply current fec Ver =5.25V, Outputs enabled and open - 6.8 11 mA
Input clamp voltage Vix Voc=4.75V, Iin=—18mA - - —-1.5 v
* Voe=5SV, Ta=25°C
BESWITCHING CHARACTERISTICS (Vec=5V, Ta=25C)

Item Symbol Inputs Qutputs | Levels of debay| Test Conditions | min typ max Unit
trLy Binary ) - 13 20 ns
teHL Select 1Yo~1Ys - 22 33 ns

. teLy 1A,1B | 2Yo~2Y> CL=15pF - 18 29 ns
Propagation delay time 3
tPHL 2A,2B R.=2kQ - 25 38 ns
tPLY Enable | 1Yo—~1Y3 2 = 16 24 ns
teuL 1G.2G | 2Yo~2Y, - 21 32 ns
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HD74LS139

HTESTING METHOD
1) Test Circuit

Vig
15V | Ourpus T 7',\,: " load _ ,
= | circuit |
L n’wj—f—l—n-— :
— T | r
Input | !
. 26
P.G. 5;' Qutpat
= —qiA
Lour=5hd : 1Y 94.;; Same a3 Load Circuit 1.
g
s T 1B le;i; Same as Load Circuit 1.
H E
< A [RE) vror Same as Load Circwil 1.
} 21’u>;§-;| Same a2 Load Circuit L.
i 128 Y1 Same as Lead Circuit 1.
Ot
» Y e Same as Load Circuit 1.
EYJD—L Same as Load Circuit 1.

134

Waveform
ErLH (34,03
3V
90% 90% 7,
Inpur / L3v 1av \
g, 0%
10% 1% av
fre—tpin Vox
In-phase Output 1.3V 13V
[ {rue Vou
et FHi
tPLN .
Vou
ut-of-phase 1.3v 1.3V
Cutput
Vou

Notes) 1. Input pulse; 7y pr< 1508, f1y7 <6ns, PRR=1MHz,

duty cycle=50%
2. Cp includes probe and jig capacitance.
1. Al diodes are 152074 (H).



H D 74 L s 1 45 ®BCD-to-Dacimal Decoders/Drivers (with 15V outputs)

This BCD-to-decimal decoder/driver consists of eight inverters HMPIN ARRANGEMENT
and ten four-input MAND gates. The inverters are connected in
pairs to make BCD input data available for decoding by the

418
BL__IN [nputs

NAND gates. Full decoding of valid BCD input logic ensures - S _l_f_l""l

that all outputs remain off for all invalid binary input condi- L )

tions. This decoder features high-performance, n-p-n output = A""‘L_E N
L__r—4

transistors designed for use as indicator/relay drivers or as
open-collector logic-circuit drivers.

<

[]
a
[f—d
L7
T
Outpurs Y‘EJ_,—« —’— 1z|c
Y‘E g 12 [0
BBLOCK DIAGRAM X
R YsE 7 Ev.
(A — _@ v Y‘E 2 P E\‘n Uulputs
By et
-
—l} “ {Top View)
D> BY
-
frputs . I : | ) o Y4
L iputs
-
(.»—D
{
| \
-
I'D-—D
==l
__MD—" Yy
L]
BEFUNCTION TABLE
N Inputs Outputs
> D [ C | B | A | 0 [ 1 2 [ 3 [ & | 5 [ 6 [ 7 [ 8T
1 L L L H H L H H H H H H H H
2 LT L [ B 1 L [ H | H [ L | H | H B e
4 L H L L H H H H L H H H H m
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 T T I = =
7 L H H H H H H H H H H L H H
8 H L | L L | H [« T e B O Y T (S B B e
9 O P O T T T T T B
H L H | L H H H H H H H H H H
H | L | H | B | H | H  ®H | H | H ] H] 8B H ] ® [ H
H | H | L | L | H | H H | H | ®H | H | & ® 5 &
NV
INVALID H H L H H H H H H H H " H H
H H H L H H H H H H H m H o
H | H | H | 0 | H 1l H | H] H | ®w ]| H ]| H | 8| 8 aH
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HD74L.S145

NMRECOMMENDED OPERATING CONDITIONS

T T
Ttem Symbol min typ max | Unit
T
Off- state output voltage Vowin - - 15 : v
Low level output current Joc - - 80 | mA

MELECTRICAL CHARACTERISTICS (Te=—20~ +75C)

ftem Symbol Test Conditions min . typ* max Unit
. . Vie ) 2.0 | - - v
nput voltage P e R ;
g & Vi : : - - 1 0.8 \
[ P
Off-state output current Tocors | Vee=4. 75V, Vig =2V, Vie=0.8Y, Vourn=15V . - 250 7.
! for=12mA | - - 0.4
| Vee- 475V, Virmav, |- :
On -state output voltage Vironr Ior=24mA - - : 0.5 \
Vie 0.8V [t o el =
| for=80mA . - - .80
Lin Vee 5.25V. Vi—2.TV - i 20 1A
Input current Irs. Ve =525V, Vi=0.4V - - —-0.4 mA
I Vee =5,20V, Vi=7V - - 0.1 mA
Supply current ** Jec ¢ Vee==5.25V - 7 13 mA
Input clamp voltage Vik } Vee=4.75V, Iix = - 18mA ‘ - L - -1.5 \4

* Voe=5V, Ta=25°C
** Ice is measured with all outputs open and all inputs grounded,

BSWITCHING CHARACTERISTICS ( Vec=5V, Tae=25C)

Ttem Symbol Test Conditions min typ max ! Unit
. . LK - — - 50 H
Propagation delay time - - Cr.= 45pF, Ri - 665Q T . ns
PRI, l — 50 i
L
EMTESTING METHOD
1) Test Circuit Waveform
150 3% Output Ho Ay
I : 0% %%, | w
. 3 z
= taput 213V 1.3y
\ " 7 10% QK 107%, .
Input % 1P ’ ny
) b o frim frHi
H  mam— .
) 1>.c);]u s :D—OH In-phase \ Vo
5 ) b—o Output . W
E C o 1.3¥ : | )
H p—= — o,
& N sp—-"°
N

Y] {1, fuen
I " o
7}7 Cut-of-phase Ay .

Qutput e Yy

Notes) 1. Input pulse; rpp < 15ns, iy 56ns, PRR=1MHz,
duty cycle=50%
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H D 74 LS 1 48 @8-line-to-3-line Octal Priority Encoders

The HD74LS148 encodes eight data lines to three-line {4-2-1)
binary {octal}. Cascading circuitry {enable input E| and enable
output EQ) has been provided to allow octal expansion with-
out the need for external circuitry. The data inputs and out-
puts are active at the low logic level.

BPIN ARRANGEMENT

]
[ 1| 1 —--J’ 16 | Ve
5| P - son——u;]Eo
Uut puts
Inputs 6‘ 3 —qs Chjo———{ 14 |GS
?l + +—q7 dp—113 3
El|5'——CF.I ‘!D—']2|2
Inpurs
Azlsl—dh 10—-—11'1
Outpuls
All Tqa tp—p 100
CNDl ] L——- 9|Aﬂ Nutput

(Top View)

BFUNCTION TABLE

n

EBLOCK DIAGRAM

1

<7<>_$i§v§%z

GS

Ad

A2

Inputs Qutputs
El 0 1 2 3 4 5 6 7 A2 Al A0 GS EQ
H X x X X X X x X H H H H H
L H H H H H H H H H H H H L
L % X X X X X X L L L L L H
L X X X X X X L H L L H L H
L X X X X X L H H L H L L H
L X x x X L H H H L H H L H
L X X X L H H H H H L L L H
L X X L H H H H H H L H L H
L X L H H H H H H H H L L H
L L H H H H H H H H H H L H
H; high level, L; low level, X; irrelevant
BMELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ® max Unit
I ) Viu 2.0 — - v
nput voltage ) Vit — — 0.8 v
Vor Vee=4.75V, Viu=2V, Vi =0.8Y, fow=—400xA 2.7 - - v
Output voltage Vo Vec=4.78V, V=2V, for=4mA - - 0.4 v
ViL=0.8V ToL=8mA — - 4.5
1~7 Inputs , - - 40
Vec=5.258V, =2.
Other inputs Itn cc=5.26V, Vi=2.7V — — 30 A
1~7 Inputs _ - - —-0.8
Vee=5.25V, =0.4V
Input current Other inputs It cc=5.25V, Vi=0.4 — — — mA
1~7 Inputs _ — - 0.2
Vee=5.28V, V=7V
Other inputs U cc=5.25V, V=7 - = 0.1 mA
Short-circuit output current Ios Vec=5.25V —20 —- —100 mA
. _ Condition 1 - 12 20
Supply current fec Vee=5.25V Condition 2 | — 10 17 mA
Input clamp voltage Vix Vec=4.75V, Iw=—18mA — - -1.5 v

* Voo=5V, Ta=25°C
** The condition 1 is measured with inputs 7 and EI grounded, other
inputs and outputs open, the condition 2 is measured with all inputs

and outputs open,
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HD74LS148

BSWITCHING CHARACTERISTICS ( Vec=5V, Ta=25C)

Item Symbol Inputs ‘ Outputs UqudamsJ Test Conditions | min ! typ |, max | Unit
tPLH Ao, A1 | In-phase i - 14 18
0~7 or =1 ns
tPRL Az OQutput | = 15 25
tPiH Ao, Ay | Qut-of -phase Po- 20 36
- 07 or i } + i ns
1PuL Az Qutput - 8 @ 29 !
1 T T
Ly Out-of-phase 7 18
0~7 E0 P S E L
trnl Output | 25 40
tPLE in-phase C1=15pF - 3 55
Propagation delay time 0~7 GS e ns
trar | * Qutput Re=2kQ - ] 21
L | Ac. Ai | In-phase - 16 25
oo om El or ns
teui Az Qutput - 12 25
tPLH In-phase SR V4 17
El GS boommep——————— g
) PHL Output i ‘ 14 36
. tPLH In ‘phase - 12 21
1 El . EC ns
tPHL : . Output - 23 35,
BTESTING METHOD
1) Test Circuit Waveform
177 rwL
Veo
] 0% so%‘ls »
45y f, ________ —_ o Ly
o Input g "
ooy 0% 10% L - W
dr Re Losd cirevin 1 '
do Er ot :
; C‘- | Py
Input = ! . l | Yor
c - Owpr o _______ J‘
g ds L3V Lav
P.G. : [ 43 Same as Lowd Circeuit | ] Ln-phase Dot pat
w Chue put Vor
Zout =500 ¥
o —s As Sume an Losd Cirewit 1. I [—rphL
1 Outprt
7# b ame 3 ireui
] Y v 5 Load Cireuit 1. ] . N
”L \ Az} Seme 2 Load Cipouit 1. l g:::"’“"
L3V LV

"

Notes) 1. Cj includes probe and g capacitance.

2. All diodes are 152074
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Input pulse;

7 prs15ns, L P T AL EN
PRR=TMHz, duty cycle 50%.



H D 74 L s 1 5 1 @ 1-of-8 Data Selectors/Multiplexers {with strobe)

This data selector/multiplexer contains full-on chip binary HlPIN ARRANGEMENT

decoding to select the desired data source. The HD74L5151
selects one-of-gight data sources and has a strobe input which
must ba at a low logic level to enable this device, A high level

at the strobe forces the W output high, and the Y output low.
Dmia

Inputs I'I 1

EBBLOCK DIAGRAM

m{E

-
W[}
| —d

o

0
‘0

CIEEEEEEE

=
a
a

-

w

Data
laput s

-

-

swame[7 s B B { Setees
H wle]  ——P
el — {Top View)
m D_
D2
bR i 31%:}1%:}: EWFUNCTION TABLE
:; ﬂ v Inputs Qutputs
| - S SELECT STROBE v w
o C B A S
2 X X X H L H
Do D L L L L Do )
(Binars) L L H L D M
L H L L Dz Db:
L H H L Da bs
H L L L Ds D
H L H L Ds Ds
H H L L Ds s
H H H L Dy Dr
H; high level, L; low level, X; irr¢levant
BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbeol Test Conditions min typ* max Unit
Input voltage Viu 2.0 — —. v
Vio - - 0.8 \i
Vou Vee=4.75V, Vie=2V, Vi,=0,8V, Jon=—400uA 2.7 - - v
Output voltage Vor Vec=4.75V, V=12V, Jor=4mA - - 0.4 v
Vie=0.8V Jor=8mA - - 0.5
It Vee=5.25V, Vi=TV - - 0.1 mA
Input current 1T Vec=5.25V, V=27V - - 20 HA
Ire Vee=5.25V, Vi=0.4V - - —0.4 mA
Short-circuit output current Ios Vec=5.28V —-20 - —100 mA
Supply current ** kec Vec=5.25V - 6.0 10.0 mA
Input clamp voltage Vix Vee=4.75V, Iiv=—18mA - - —-1.5 v

* Veo=5V, Ta=25°C
** Ioc is measured with all outputs open and all inputs at 4.5V.
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HD74LS 151

BSWITCHING CHARACTERISTICS ( Vec=5V, Ta=25C)

Item Symbol Inputs | Outputs Test Conditions min . typ max lT Unit
trLl A, B. C y . _27V 43*}
tPHL (4 Level} - 18 30 |
trew | ACB, C W 14 23
tPui Level) 20 32
1PLA 26 42
e Strobe Y ! ¥ e
EPHL 20 32
Propagation delay time - CL=15pF, Ri ~2kQ | i i ns
teLy ! i - 15 2
Strobe w i =
tPHL i 30
teLe 32
D Y
IPHL 26
e 21
rLE | D W ‘ |
IPH1 - 12 20
BMTESTING METHOD
1) Test Circuit Waveform
L'“. 1rim (14 T3
. 0% %% ’V\ v
load circwt | : i3y i3y
v ! e / \4 0%
L ——0s : e
——10 :
2 p—1D: 1
E g, ' : IPLN irer ,
PG 2 R Dutpue ™ T Rl on
ot O o
= I e Ea e N
o e AN
7;7 £ _Q Voo
?If— — g ireL frix
Yox
Gzt
Vor
Notes) 1. Input pulse; 7y < 15ns, f7prp 6ns, PRR=1MHz,
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duty cycle=50%

2. Cp, includes probe and jig capacitance.
3. All diodes are 152074 (H).



HD74LS152 o ots ot setectors/mutipiorers

This data selector/multiplexer contains full-on-chip binary
decoding to select the desired data source. The HD74LS152
selects one-of-sight data sources.

BMBLOCK DIAGRAM

.

HPIN ARRANGEMENT

De ___,a:) _ Ev«c
0 =| Es .
bs — z -
m;u b & — Outpur W = -1___1—] 3
Lo = 63 [ e )
\ @ | (Top View)
s, o> |
{Binary} — ——J
EFUNCTION TABLE
Select inputs Output Select inputs Cutput
C B A w C B A w
L L L Do H L L [
L L H D H L H Ds
L H L D2 H H L Ds
L H H D H H H D
Notes} D,~D,;the level of the D regpecitve input
H; high level
L;low levet
BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Ttem Symbeol Test Conditions min typ* max Unit
Viu 2.0 - - \'s
Input voltage Vie — — Y v
Vou Voo =4.75V, lou=—400pA, V=2V, ViL=0.8V 2.7 - - A
Output voltage Vou Vee=4.78V. Vin=2V, ToL=4mA - - 0.4 v
Vie=0.8V for=8mA - - 0.5
irs Vee=5.26V, Vi=2.7V - - 20 uA
Input current Inn Vee=5.25V, Vi=0.4V - — —0.4 mA
Ir Vee=5.28V, Wi=7V - - 0.1 mA
Short-¢ircuit output current os Voc=5.25V —-20 - —100 mA
Supply current ** Icc Vee=5.25V - 6.0 10 mA
Input clamp voltage Vik Vee=4.75V, hLin=-—18mA - - -1.5 v

* Vee=5V, Ta=25°C
** [ is measured with all outputs open and all inputs at 4.5V.
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HD74LS152

ESWITCHING CHARACTERISTICS ( Vee=5V, Ta=25C)

T

Item Symbol | Inputs Qutputs I Test Conditions tain typ max Unit

toLu ! - 14 23

A B C W I

. . tEHL : C1=15pF, RL=2kQ 20 32
Propagation delay time ns

tPLy — 13 21

" R Data ‘ W = ——
rht i — 12 20

ETESTING METHOD
1) Test Circuit

e 1

Zowr =508

See Funttiron Table

il UL

Waveform

In-phast
Owtpat

Gut-of -phast
Cutput

10%

[

Notes) 1. Input pulse; r7y ;7< 1503, t1447,<6ns, PRR=1MHz,

duty cycle=50%
2. €y includes probe and jig capacitance.
3. Ali diodes are 152074 é
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H D 74 L S 1 5 3 @®Dual 4-Line to 1-Line Data Selectors/Multiplexers

This data selector/multiplexer contains inverters and drivers

to supply fully complementary, on-chip, binary decoding data

selection to the AND-OR-INVERT gates. Separate strobe in-

puts are provided for each of the two four-line sections,

EBLOCK DIAGRAM

Serohe lGl !
Selett Bl 2
1G
lCll 3 =ftes
1Ci 1 —
Data ! e
Inpuis
lC|| 5 —IC

WPIN ARRANGEMENT

A\

=
o
2

17 | 2Cs

-
s
¢

CTEIETEIEEEE]

3G Strabe

Select 3

(Erchle) 16 o> = o I_T__'c'.f 4, | s
I Iy Quipwt 1Y E.— I x LR 10 | 2Ce
Daw 1 == Quiput GNDE h-_d bt s |2y Oupu
{#] (Top View)
8 — DL
Select
A BFUNCTION TABLE
— Inputs
:Z: ] Select Data Strobe Oupus
Data 2 2Y B A Co C Cz Cs G Y
2Cs Queput
X % X X X X H L
B A O R B N e
L L H X X X i 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
H; high level, L; low level, X irrelevant
BELECTRICAL CHARACTERISTICS (Tae=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
Vi 2.0 - - v
Input voltage Vi ~ — 0.8 v
Vou Vee=4.75V, Vir=2V, Vi1 =0.8V, Jop= - 400uA 2.7 - - \'
Qutput voltage Vec=4.75V, V=2V, for=4mA - - 0.4
Voo v
ViL=0.8V for=BmA - - 0.5
lis Vee=5.25V, Vi=2.7V - - 20 A
Input current i Vee=6.25V, Vi=0.4V - - -0.4 mA
It Vee=5.25V, Vi=TV - - 0.1 mA
Short-circuit output current fos Vee=5.25V —20 - 100 mA
Supply current** Icce Vee=5.25V - 6.2 10 mA
Input clamp voltage Vix Vec=4.75V, IIn=—18mA - - -1.5 v

% Yoo=5V, Ta=25°C

** o is measured with all outpu's open and all inputs grounded.
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HD74LS153

MSWITCHING CHARACTERISTICS { Vcc=5V, Ta=25C)

Item Symbol Inputs Outputs Test Conditions ‘ min : typ max Unit
tPLH Data L - 10 15 ns
tPHL Data - 17 26 ns

P on del ) tPLH Select CL=150F. Ri=2kQ - 19 29 ns
t PR Wil ] _  Ri— _ .
ropagation delay time - Select L P p o s ! 38 -
teLy Strobe I 16 . 24 ns
R R
tPHL Strobe | ‘f - 21 | 32 . ms
BTESTING METHOD
1) Test Circuit 2) Testlng Tabie
Vo
Inputs } Qutput
L O Item oo mm——— T T
B A G G Ce Cs G Y
o ot | GND 'GND; IN | X x | GND | OUT
. - o
e _I_ z GND 4.5V x IN x GND | OUT
Zow =502 ; v B 4.5V GND x IN * GND | OUT
" 3 I 45V |45v| x | x  x | IN |GND. QUT
. iy = ‘ .
I e GND | 4.5V |
teir. GND | IN X | GND!OUT
- 4.5V | GND ! |
! GND 4.5V |
Notes) 1. Cy includes probe and jig capacitance. IN | GND |*4* v GND > GND | OUT
2. All diodes are 152074 (H), O s e
GND | GND [ 4.5V | = > >, IN :OUT

X: 4.5V or “"GND*

0% &
13w

Waveform
in
f-—
0%
Lngut L3y
10%

In-pham O pm 13y
bt trin
he—

Oum-of -phase

Dutprt

S

e triu

Input pulse; ¢y <1508, frpyy <6ns,
PRR=1MHz, duty cycle 50%.
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H D 7 4 L S 1 5 4 @4-line-to-16-line Decoders/Demultiplexers

This decoder utilizes TTL circuitry to dacode four binary-
coded inputs into one of sixteen mutually exclusive outputs

WBLOCK DIAGRAM

when both the strobe inputs, G1 and G2, are low. The demul- Ko Yo
tiplexing function is performed by using the 4 input lines to | L 12 vy
address the output line, passing data from the one of the 61 . Y:
strobe inputs with the other strobe input low. When either Gz ¥
strobe input is high, all outputs are high. N - g ::
tnputs ¢ B o.._Do-T¢: ¥
- 1
HPIN ARRANGEMENT c ~—D°T4>§ SEE=Ss :. | dugors
Yo 1 __-—E' [24] Vec Y
Y.E 1" oA (23] & WP ”‘DW‘D'; z Yie
va[3] H B 22] B r '
Y3 C Yz
v.% i E %n f lrovs a Yo
¥s G 3} Gr i Y
Ovtpute § Y-E : G %G. b Yis
e[ ? 15j—JU7] ¥us
v [3] 3 u x__s]Yul
¥ 1] s 13 (5] oo Gusputs
gm LI 1] v
axe [iZ] L ve
{Top View)
BFUNCTION TABLE
Inputs COutputs
GlGlo . c B|al 0123 4|5 6789w 1nl12][13]ui1s
LiL|L L|L|L|L H H|H H|H|H| H|H H[H H;H H HIH
LiL | L] L|L/H|H|[LUIH|H|H H[H H|H H|H H|H| H H|H
LlL L L|H!L|H|H L|[H|H H|H|H[H|H|H H H| H H H
L{L | L!L|[H H|H|[H AL | H|H H|H H|H|H H|H H|H H
L L L H L L H H H H L H H H H H H H H H H H
L L L H L H H H H H H L H H H H H H H H H H
L L L H H L H H H H H H L H H H H H H H H H
L L L H H H H H H H H H H L H H H H H H H H
L L H L L L H H H H H H H H L H H H H H H H
L L H L L H H H H H H H H H H L H H H H H H
L L H L H L H H H H H H H H H H L H H H H H
L L H L H H H H H H H H H H H H H L H H H H
L L H H L L H H H H H H H H H H H H L H H H
L L H H L H H H H H H H H H H H H H H L H H
AL L H H H L H H H H H H H H H H H H H H L H
L L H H H H H H H H H H H H H H H H H H H L
L H X 14 4 x H H H H H H H H H H H H H H H H
H L X X x X H H H H H H H H H H'1 H H H H H H
H H x x x x H H H H H H H H H H H H H H H H

* H; high level, L; low level, X ; irrelevant
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HD74LS154

MELECTRICAL CHARACTERISTICS ( Ta=-20~+75C)

T

ltem Svrmbol Test Conditions [ min | typ : max  Unit
Viy 2.0 v
Input voltage P ok s A e l ------ S+
Vie . i - - 0.8 v
S A R R I R S
Vou " Vee= 473V, Vig= 2V, Vie=0.8Y, for= —400uA i 2.1 - : v
Output voltage v | Vee 475V, Vi -2V, 1 loudmA . - - 0.4 v
o VTR 0 O S S
i Vi, - G.8V for=8mA 0.5 v
I 5.2V, Vi - 2.1V 20 uA
Enput current I - 5.2V, Vi 0.4V N 0.4 | mA
i M 5.25V. Vi=7V - 0.1 mA
Short circuit output current ! Ios 5.25V -20 - —-160 mA
Supply current " Te = 5,25V ) 9 14 mA
Input clamp voltage : Vix Vee 4,75V, Iiv= - 18mA ’ - ; -1.5 v
* Foe=sv, Ta=25°C
** I'eoe is measured with all outputs open and all inputs grounded.
HESWITCHING CHARACTERISTICS (Vee=—5V, Ta=25C)

Item Symbol Inputs Outputs I Test Conditions min typ max Unit
trLn ABCD Yo-Yis ! - 24 36 ns
temi AB.C.D Yo-Yuiu ! - 22 33 ns

Propagation delay time . - R T Cr - 15pF, Re=2kQ L R R
trin G1.0:2 Yoo Yis o .20 30 ns
1hHL G1.G2 Yoo Yis T 18 27 ns

ETESTING METHOD
1) Test Circuit Waveform
'-’l—T—H'UA e “TT —_
v i Fagt, BTN
i Lnput A uﬁ 13VY 105 ov
—_ trin LPNL v
in-phase —=F 1]
(utput jy ‘ ‘ Voo
Outeaf. =M - Vor
h . .
F)u"::l Ils» II.J vor
Strobe ‘!— Itwe tria "
" ;
) TN ETTRSTTITIN | oA T
" o e e x Toud Clraali L] ov
L. - ut F-put ,
; N e
¥ F [ Sampe as Load Circuit i. |
’L § 7 (G P -put
wo s Po—t-{Sape ai Load Clrcun 1}
& 8 g:: :::ESl:me T3 Tosd Crrenii 1]
1" Out -wl{m Notes) 1. Input pulse;f7p pr< i5ns, 1y <6ns, PRR=IMHz,
PRI | P ars ot iotme a2 Load Civcuit L duty cycle=50%
’ P g g e 28 Load STrerit 1] 2. Cg includes probe and jig capacitance.
P .
— e o et 3. All diodes are 152074 (D).
} 2t wl{ Seme as Losd Circuir I
Qutf-pur
kced T
7
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H D 74 Ls 1 5 5 @®Dual 2-line-to-4-line Decoders/Demultiplexers

This circuit featuras dual 1-line-to-4-line demultiplexer with
individuat strobes and common binary-address input. When
both sections are enabled by the strobes, the common binary-
addrass inputs sequentially select and route associsted input
data to the appropriate output of each ssction. The individual
strobes permit activating or inhibiting each of the 4-bit sec
tions as desired. Data applied to input 1C is inverted through
its outputs. The inverter following the 1C data input permits
use as a 3-to-8-line decoder ar 1-to-B-line demultiplexer with-
out external gating.

H BLOCK DIAGRAM

;

W0
L 11}
1c

) "}

L Outputs

Scll:e t D b —

Ducs u

. H -
P oD

26

HBFUNCTION TABLE
@2-line-to-4-line Decoder,/1-line-to-4-line Demultiplexer

EPIN ARRANGEMENT

Data I 1

ic
S:rolnl

G 2

Selecy 3
Input B

Outpats

BABR g0 g
1]

2¥s

Z¥e

iTop View)

Vee
Data
2C

Steobe
26

Select
Input A

Fi2]

Mt puts

@ 3-line-10-8-line Decoder,/1-line-to-8-line Demultiplexer

Inputs QOutputs Inputs Qutputs
Select Strobe | Data ! Strobe
B A G c 1Yo | IY) 1Y: 1Y3 Select Data 0|1 | 213|4|5 ) 617
X X H x H H H H C|BI|A G 2Yo|2Y1[2Y2|2Y3|1Yo[1Y1]1Y2]{1Ys
L L L H L H H H X | x| x H HIH|{H|H|[H|H{H}iH
L H L H H L H H L{L|L L LIH{H|H|[H|H{HIH
H L L H H H L H L|{L|H L HIL|H|H|[H|H{H|H
H H L H H H H L LI H|L L H{H|L|H[HH{H H
x x X L H H H H L{H|H L HIH|H|L|H!H[{H H
H{L|L L HIH/H|H|[L{H[H!H
Inputs Outputs H|(L|H L H|H|H|H|H{L|H|H
Select Strobe | Data 2Ye - - 2% H|{H]|L L H{H|(H|H|H|H|L|H
B A 2G 2C H(H|H L HIH/ H|H|[H|H|H|L
x x H x H H H H Notes) 1. C;input 1C and 2C connected together
L L L L L H H H 2. G; iqputs 1G and 2G connected together
L ” T L i . Py M 3. H;high level, L; low level, X ; irrelevant
H L L L H H L H
H H L L H H H L
x X X H H H H H
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HD74LS155

HWELECTRICAL CHARACTERISTICS (Ta=—20—~+75C)

ltem Symbol Test Conditions min typ® max Unit
Vin 2.0 - v
Input voliage -

Vie N : | - 0.8 \Y
Vo | Vee=4.75V, Vir=2V. Vi =0.8V, bow= - 400uA 2.7 . - v

Output volt Ior=4mA - . 0.4
utput voltage Vor Voo =4.T5V, Vig=2V, Vi =0.8Y oL om + v

. IoL=8mA - - 0.5
I Voo =5.25V, Vi=T7V - - 0.1 mA
Input current Iy Vee=5.25V, Vi=2.7V - 20 uA
~ e Vee =525V, Vi=0.4V L . -0.4 mA
Short circuit output current Ios Vn'ZS.ZSV__" 5 - i --42 J mA
Supply currenter e Vee=5.25V — 6.1 10 mA
Input clamp voltage ik i Vee=4.75V, Iiv= -18mA } - - E ~15 v

* Poe=SV. Fa=25°C
*4 | oo ts measured with outputs open, A, B, and 1 inputs at 4.5V, and 2C, 1G, and 20 inputs grounded.

BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Inputs Output  |Levels of logic | Test Conditions ,  min L typ T max | Unit
tern A, B, 2C i — 10 15 ns
Cteod y 5 J- :

trui 1G or 2G : - i9 30 ns
1L ! | — ‘ 17 26 ns

- ——— AorB Y i 3 - 15pF, Ri=2kQ J : o m =
dru N 1 ) ) — 1 19 30 : ns
i ' ' — 18 27 ns

B 10 y 3 S A
1PHL ) 18 27 ns

MTESTING METHOD

1) Test Circuit Waveform
Tew Tl
[y e v
o 0% 90%
| ngait 1.3% 1.av
10% 10%
A4
tene
4.5 . [EItE T ‘1 Von
"
= 16 ) )
= i In-phase Liv av
Durput
o B pui
s 1y e e T Coreul L
- A . [Owtpar o= Yor
< 1Y: ame &b ircuil 1.]
- 3 - . [Gerper =
BG [ 2 1Y Gutpat {Same a3 Losd Circuit L) temy
Zout=502 g 2w AL e _;-M_.%g ‘o Vox
47 g::' Gotpmr L fm'“ t (ut -of -phase e
z = ' = Dutput L3y
203 ] (Eameus Load Ciomwr T !

Notes) 1. Inpui pulse; 7y g<15ns, t7gy; <6ns, PRR=1MHz,
duty cycie=50% a
2. (g includes probe and jig capacitance.
3. All diodes are 152074 ().
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H D 7 4 L S 1 5 6 @Dual 2-line-to-4-line Decoders/Dermultiplexers {with open collector outputs)

This circuit features dual 1-line-to-4-line demultiplexer with

individual strobes and common binary-address inputs, When

EBLOCK DIAGRAM

LYs

both sections are enabled by the strobes, the common binary- Strabe 16
address inputs sequentially salect and route associated input L
data to the appropriate output of each section. The individual Dusa 1€ :D”'_" m
strobes permit activating or inhibiting each of the 4-bit sec- "::D"" "
tions as desired. Data applied to input 1C"is inverted through Select B D _9
its outputs, The inverter following the 1C data input permits . D"" .
use as a 3-to-B-line decoder or 1-to-8-line demultiplexer with-
out external gating. Outpura
u—:’_D——o 2
WPIN ARRANGEMENT s 3 ook >
’D—o 2,
S
Deta | ) 16 | ¥er
EEFDCE: - O
% L 2¢ -
o o = O
w4 L s
" ]Y:E'—dt— Eﬁwﬂﬂ:
g|mle 4 ,:E s ‘5;'_‘—] Ml BRECOMMENDED OPERATING CONDITIONS
1Ye E-ﬂ z - i % —E 2v1 | & Item Symbeol min typ max Unit
- High level output voltage Von - = 5.5 v
o E l 41—] " Low level output current Jot - — 8 mA
{Top View]
EFUNCTION TABLE
@®2-to-4-line Decoder/1-to-4-line Demultiplexer
Inputs Cutputs Inputs Outputs
SELECT STROBE| DATA SELECT STROBE| DATA
B A 1G 10 1Y0 1¥1 1Y2 1Y3 B A 29G 2C 2Y0 2Y1 2Y2 2Y3
x * H > H H H H X x H X H H H H
L L L H L H H H L L L L L H H H
L H L H H L H H L H I L H L H H
H L L H H H L H H L L L ‘H H L H
H H L H H H H 1. H H L L H H H L
x x x L. H H H H X ks b4 H H H H H
@ 3-to-8-line Decoder/1-10-8-line Demultiplexer
Inputs QOutputs
SELECT STROBE OR DATA {0) Y] (2) (2 (4) (5) (6) n
cu B A G? 2Y¢ 2Y1 2Y2 2Y3 1Y0 1Y1 1Y2 1Y3
X X X H H H H H H H H H
L L L L L H H H H H H H
L L H L H L H H H H H H
L H L L H H L H H H H H
L H H L H H H L H H H H
H L L L H H H H L H H H
H L H L H H H H H L H H
H H L L H H H H H H L H
H H H L H H H H H H H L
Notes) 1. C;input 1C and 2C connected together
2. G;inputs 1G and 2G connected together
3. H; high level, L; low level, X; irrelevant
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HD74LS156

MELECTRICAL CHARACTERISTICS (Te=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Vin 2.0 — - \'%
Input voltage
Vit - - 0.8 v
Output corrent Iox Vee=4.75Y, Vie=2¥, ViL =0_8Y, Vor=5.5V - - 100 #A
oL =4mA - - 0.4
Output voltage Vor Veo =4, 75V, Vin =2V, Vi =08V v
IoL=8mA - 0.5
In Vee =5.25V, Vi=2.7V - ) 20 uh
Imput current Iii Vec=5.25V. Vi=0.4V - - o —0.4 mA
I Vee=5.25V, Vi=TV - — 0.1 mA
Supply currents+ Iec Voo =5.25V ' - 5.1 10 mA
Input clamp voltage Vix Vee=4.75V. fin=—18mA : - -1.5 \Y

* Vee=5V, Ta=25°C
** Ioe is measured with outputs open, A, B, and 1C inputs at 4.5V, and 2C, 1G, and 2G inputs grounded.

BMSWITCHING CHARACTERISTICS (Vcc=5V, Te=25C)

[tem Symbo) Inputs Qutput Level of logic | Test Conditions | min typ max | Unit
teLu A.B,2C.1G or 2G Y 2 - 25 40
trHL, A.B.2C.1G or 2G Y ‘ 2 - 34 51
trLH Aor B Y | 3 Cr=15pF, - v 3 46
Propagation delay time + ns

traL AorB Y ! 3 Ru=2kQ - k{1 51

N 1C Y 3 - 32 48

| o

N 1C Y 3 - 32 48

BTESTING METHOD
1) Test Circuit Waveform

[
‘F—— frin TN
= .
¥4 : T, g, T i
H . p
16 17 L LA 1
: ki Input I |08 oy

LH Oupa tren Vaw
: mp—e =0 L3y 1.3V
In-phase :
b———ud 2c w Dutput ient Vo
‘

e

tut-of- b tram Vo
phase —.-1
> Ouput 13 fav

Notes) 1. Input pulse:rry <1508, fp7p <6ns, PRR=1MHz,
duty cycle=50%.
2. g, includes probe and jig capacitance.

)

See Function Teble

u
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H D 74 L S 1 5 7 @Quadruple 2-line-to-1-line Data Selectors/Multiplexers (noninverted outputs)

This data selector/multiplexer contains inverters and drivers
to supply full on-chip data selection to the four output gates.
A separate strobe input is provided. A 4-bit word is selected
from one of two sources and is rocuted to the four outputs.
Then, outputs present true data to minimize propagation

delay tima,

BBLOCK DIAGRAM

WPIN ARRANGEMENT

Select E_-——-} EI Vi
5

1Al 2 —1a G
Inputa
o

——
Nutpen 1'([ o —ir 1]

2A| 5
[nputs
?Bl 6 — 2B 34

— 127 [4Y  Outpue

OQuipmt 2Y 1 7 L Jav
I 1y 18|

HEL

1A
GND{ o g {37 Output
) D O —
{Tep View)
A {
e—c
Data
s | 4o , ihapers MFUNCTION TABLE
3B o ;gb—o ¥ Inputs Output
A i Strobe Select A B Y
B _%D__“ " H X X X L
Setes § L L L x L
— L L H x H
L H X L L
L H X H H
H; high level, L; low level, X; irrelevant
BMELECTRICAL CHARACTERISTICS {Ta=-20~+75C)
Item Symbol Test Conditions min typ* max Unit
Ingut volt Viu 2.0 - - v
nput voltage Vie = - 0.8 v
Vou Vec=4.75V, Vig=2V, Vi, =0.8Y, ha=—40HuA 2.7 - - v
Output voltage JoL=4mA - - 0.4
¥ Voo =4.75Y, V=2V, ViL=0.8V
oL | s oL =8mA — - 0.5 M
8,6 - - 40
AD I Vec=35.25V, Vi=2.7V — — 20 uA
Input current 5.6 I Vee=5.25V. Vi=0.4V - - —0.8 A
p A, B L cc . » =V, _ _ —0.4 m
5,G - = 0.2
AB Ii Vee=5.25V, Vi=7V — — o1 mA
Short-circuit output current. Ios Vee=5.25V —-20 - -100 mA
Supply currentes Iec Vee=5.25V - 9.7 16 mA
Input clamp voltage Vix Vcc=4.75V, Iiv=—18mA - - -1.5 Vv
* Voe=5Y, Ta=25°C
** Ioc is measured with all cutputs open and all inputs at 4.5V,
BSWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)
Item Symbol Inputs Output Test Conditions min typ max Unit
7321 Data Y - 9 14 ns
teut. - 9 14 ns
Propagation delay time il Strobe Y C.=15pF, R.=2kQ — 13 20 ns
tenr, - 14 21 ns
teLH Select ¥ = 15 23 ns
trHL - 18 27 ns
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HD74LS157

MTESTING METHOD

1) Test Circuit Waveform
Vee trar =
I
4sv 1 )
i Gond civcui 1} nput ‘ =
i : 105, 10% oV
|- e IBA' 1} ;
Input| ¥ Fdih [ ‘ | ——
L e - j ] Vor
. 1 L ___ 4
PG | sHs || oo Ineoh
&2 0 Var
I
& Ow it
T 0 P—tpra
"L Output 1.3V 1.V
Ver
Notes) 1. Cp includes probe and jig capacitance. Input pulse; fry gr<15ns, f1pp <6ns,
2. All diodes are 152074 (1. PRR=TMHz, duty cycle 50%.
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H D 74 L s 1 5 8 ® Quadruple 2-line-to-1-line Data Selectors/Multiplexers (in\‘ferted outputs)

This data selector/multiplexer contains inverters and drivers BPIN ARRANGEMENT
to supply full on-chip data selection to the four output gates.

=
=

Mtput

[
]

A separate strobe input is provided. A 4-bit word is selected . E S/ EI"""
from one of two sources and is routed to the four outputs. = 51
Then, outputs present inverted data to minimize propegation | [ m'z—'u\ G D—ES
delay time. e - — 4
IBE 1] i El }ln"u"

MBLOCK DIAGRAM utput n«E-—dw a8 EAH

o

]

2A| 5 24
Inputs
281 L] 2R A

r 1A EL }
[ 1y Tnputs
W ﬁﬁ:}_‘\ furput zv[_f__»——c o W w
“ -:g}D_d“ GNDE i—-————-Z] W thpur
:::..‘., z: j;:c)_n Cutputs {Top View)
. 3y
" =
" _8}0—“” WMFUNCTION TABLE
Serobe GG Inputs Output
Select 3 @_ Strobe | 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
H; high level L;low level, X ; ircelevant
BMELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - v
Input voltage v — — Y N
Vou Vee=4,75V, Vin=2V, Vi.=0.8Y, Ion= —400:A 2.7 — - v
Qutput voltage Vou Vec=4.75V, Vie=2V, for=4mA - - 0.4 v
Vie=0.8V lor=8mA - - 0.5
G 3 Its Vee=5.25V, Vr=2.7V - - 40 A
A B - - 20
Input current 6.3 I Vec=5.25V, Vi=0.4V - - —0.8 mA
A, B - - —0.4
6 5 I Vec=5.25V, Vi=7V - - 02 1 oA
A B - - 6.1
Short-circuit output current Ios Vec=5.25V —-20 - —100 mA
Supply current ** Iec Vee=5.25V - 4.8 8 mA
Input clamp voltage Vix Vee=4.75V, Iiv=—18mA - - -1.5 v

* Voc=5V, Ta=25°C
** o is measured with all outputs open ard all inputs at 4.5V.
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HD74LS158

ESWITCHING CHARACTERISTICS ( Vcc=5V, Te=25C)

Ttem Symhol Inputs Qutput Test Conditions ] min l typ : max Unit
1 H
trry ; Y Vi
Data Y { ! | ns
trut .
. . teLK .
Propagation delay time Strobe Y CL=15pF, RL=2kQ I ns
teRL
tPLH '
Seject Y P ns
tPHL i
ETESTING METHOD
1) Test Circuit Waveform
ftew 11419
15Y A 0% ()
) Inpus Lav L3V
L dia : —fl 10% oy
Input j: ;E I f—trin -_WL_-T
oo =" .
Zout=508 é ‘a 2¥pt— Seme a3 Load Circuit 1. | In-phase lav 13V
£ - Cutput v
»L (2" -—dcC P Same as Load Circuit 1. | "
s Tl bt
"[— 4Y Same a5 Load Circuir §. I Vo
Jf (ut-of-phage L 13y
Cutput

Notes) 1. (g includes probe and jig capacitance.

2 All diodes are 152074 ().
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Input pulse; rry p<iSns, trgyy <6ns,
PRR=1MHz, duty cycle 50%.
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H D7 4LS 1 59 ® 4-line-to-16-line Decoders/Demultiplexers (with Open Collector Qutputs)

This decoder utitizes TTL circuitry to decode four binary-
coded inputs into one of sixteen mutually exclusive outputs

EBLOCK DIAGRAM

when both the strobe inputs, G1 and G2, are low. The demul- i o ¥s
tiptexing function is performed by using the 4 input lines to gt <Yt
addrass the output line, passing data from the one of the ] - ¥y
strobe inputs w?th the ot'::!r ;grobe input low. When either G — s
. . . V.
strobe input is high, alf outputs are high, A o—bord} o
Inguts { B o—DoT% - Y
. - <Yt
HEPIN ARRANGETE.NT c pro | D .
[ yo[1 — 24 Vee - Yy
¥ EEz: "o ? A b "_D’TD: = = Yie
Y;E 2 ] 2] B ¢ =Yn
hE 3 [ 2] ¢ oY1z
Y-E 1 l)D finoers R Y1
a0 5 G 19] G A addll
Qe Y.E. 6 G %c. LA =Y
Vi8] ? 15 [17] v1s
v (3] ] i 16 \f..l
Y‘E s s E\’" Outputs
m 0, 1 1] vie
oD {7 e LT
(Top View!
MFUNCTION TABLE
Inputs Qutputs
G| Gz o C B i A 0 1 2 3 4 5 6 7 8 9 10| 11 12 | 13 14 15
L L L L L L L H H H H H H H| H| H|H H | H|H|H|H
L L L L L H H L H H H H H H H H H H H H H H
L L L L H L|H H L | H H H H H| H|H|]H|H|H | H|H]|H
L L L L H H H H H L H H H|H{H|H|]H|H | H | H|H|H
L L L H L L|H H H H L H H H{H|H|HiH| H|H|H|H
L L L | H L H H H H H H| L} H H|{H|H|H|H| H|{H|Hj|H
L L L | H H L H H | H H H H L|H|H|RA|H| H| H|HIHI|H
L L L | H H|H H H H H H H H L|{H|H|(H|H |  H|H  H H
L L H L L L H H H H H H|H H|L|H|H| H|  H|H|H]|H
L L H L L | H H H H H H H|H H|(H|L|[H|H]|]H|H|H]|H
L|{L|/H|/L|H{L|{H|H|H|H|H| H| H| H|H| H|L|H|[H|H|H|H
L | L H L | H H H H H H H H{H H|({H|H|H|L|H|H|H]|H
L | L H H L L H H H H H H|H|H| H| H| H|H|L|H!H|H
L |L H H L H H H H H H H H|H|(H|H|H|H | H|L|HI|H
L L H H H L H H H H H H H H H H H |'H H H L H
L L | H H H H H H | H H H H|H H|H|  H|{H|H|H|H|[H]|L
L H x x X X H H H H H H H H H H H H H H H H
H L X x X x H H H H H H H H{ H|H|H|H|H|H|H]|H
H H X x x X H H H H H H H H H H H H H H H H

* H: high level, L; low level, X ; irrelevant
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HD74LS159

RELECTRICAL CHARACTERISTICS ( Ta= —20~+75C)

Item Symbol Test Conditions i min typ” ' max -[ Unit
l | Vin iza - v
t voltage = I e S e =
ey & VL i - - l 0.8 v
Output current for ! Vee= 4. 75V, Vig=2V, Vi1 =08V, Vor = 5.5V - - | 100 i
o | v Vec=4.75V, Vin=2V.  Jor=4mA - - 04 v
¢ volt L JAEETL 0
utput voltage ¢ Vie=0.8V | - : - 0.5 v
Ity 4 Vec=35.28V, V=27V - | - | 20 | uA
Input current IrL l Veo=5.25V, V=04V | '07.74 ) ,r,n,é,,
I Vee =625V, Vi=TV - Pooot mA
- Lo o D
Supply current** Icc Veo=5.25V ] i ! _ 9_ 14 mA )
Input clamp voltage Vik - Vee=4.75V, D= - 1BmA |- - 15 v
* Ver=5V, Ta=25°C
** I o is measured with all outputs open and all inputs grounded.
HESWITCHING CHARACTERISTICS ( Vee=5V, Ta=25TC)
Item jr Symbol Inputs : Qutputs 1 Test Conditions min typ max i Unit
| trw [ABCD] Yo-Yu N )
! ML ABCD Yo-Yis | . — 24 ' 36 ns
Propagation delay time t : e sy (1= 15pF, Riv 2kQ s B
; LN Gl1.G2 Yo~ Yis ; 15 _’Z) ons
' UL G1,G2 Yo~ Yis l 22 36 ns
ETESTING METHOD
1) Test Circuit Waveform
i trel —T—"— X
Vee £ 0% 3 W
input A 1 13V 1IVR 0%, o
Lowd curcutt 1 il (LT3 y
[ Sl In-ph. - ”
Output! 2 Ri ! Out:u:“ i \ Vou
o i : Out-oi- Irai J? Vor
! C i B
= m T\
OMPNL—-—J Sirobe -Lran iruw 0
) O kv TaPTTRSTTE| T o s N
2 - ame ns Load Circuis 1.
=500 ] 3 4 u: -: ame se Lowd Cirews L. fotpur 13V 13V Vi
- § 5P s o I e Lo Clrei L)
g o _M
iy A | G as Lowd Civenin L]
& Bt o (S 4 ol Trrev -]
B gbo_mfﬁ— Notes) 1. lnput pulse; 17 g 1508, trpy; <6ns, PRR=1MHz,
5V ~ " o b,,..ljl Same a1 Load Ciecuit 1] duty cycle=50%
:2 Out ﬂ% 2. (. inchudes probe and% capacitance.
o o POt Comme o Load Crsen | 3. Al diodes are 152074 ().
I o _P,‘
Upo—i—{ Same ax Load Cireunr 1
i i Same as Load Circuit ). '
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H D7 4LS 1 60A ® Synchronous Decade Counters (direct clear)

This synchronous decade counter features an internal carry look-
ahead for spplication in high-spesd counting designs. Synchronous ope-
ration is provldoél by having all flip-flops clocked simultaneausly so
that the outputs change cainclident with each other when so instructed
by the count-enable inputs and internal gating. This mode is operation
aliminsates the output counting spikes that ara normally associated with
asynchronous (rippla clock) counters. A buffered ciock input triggers
the four flip-fiops on the rising {positive-goingl edge of the clock input
waveform. This counter is fully programmable; that is, the output may
be preset to either level. As presetting it synchronous, setting up a low
laval at the load input disables the counter and causes the outputs to
agree with the sstup data after the next clock pulse regardless of the
levels of the enable inputs. Lovs-to-high transitions at the load input
of this device should be avoided when the clock is low if the ensble
inputs are high at or before the transition, The clear function is asyn-
chronous and a low level at the clear input sets all four of the flip-
flop outputs low regardiess of the levels of clock, load, or enable in-
puts. The carry look-ahead circuitry provides for cascading counters
for n-bit synchronous applicaticns without additional gatting. Instru-
mental In accomplishing this function is two count-ensble inputs and
s ripple carry output. Both count-enable inputs {P and T) must be high
to count, and input T is fed forward to enable the ripple carry output.
The ripple carry cutput thus snebled will produce a high-level cutput
pulse with a duration approximetely equal to the high-level portion of
the Qa output, This high-level cverflow ripple carry pulse can be used
to ensble successive cascaded stages. High-to-low-level transitions at
the ansble P or T inputs should occur only when the clock input is
high.

HPIN ARRANGEMENT

S
Thear | 1 1 EVC:

CLR Ripple
Clack] 2 —PCK Ripple—] 15| Carry Output
Carry

A{3"—“A Q4 14 {Qu

B E—— B Qf—113 &
IDun Qulputs
rpute ¢ E_ c @ "'—E &

p| s —p wl— 1|
E:...Pu. T e L TR Enf‘!:l:
cND [ & | U g S
(Top View)

@BLOCK DIAGRAM

Clock oo { _—
u
l:lnro--wc; e ° 0
Load ﬂ
P
Ensble [ T \? 1
‘A D,
Fr ) ] Dutput
| | 1]
(\Ai
B 1‘_.1

Daun

Qutput
Qe

0

Quiput
v Qe

10

_0_\_(_\ Ripple
.0, Curry
Qurpui
BWTYPICAL CLEAR, PRESET,
AND INHIBIT SEQUENCE
Clear _j'
Lend |
a_Jf Voo oTTToTTTTTTTTT
oo | B TTTIIIIIIIIIIIIIIIIIINIIIIE
rewis) ¢ I oI ITonooTITTTITE
S N S
coe T LM QUSRS EpEpNp NNy NN
Enable P ] |
Enable T J |
LT T L L]
- - —
Dutputs
[T |
Qu_ 1
Ripate MM
g::;:‘ I )
ount Inkibit
Clear Presel
iLosg]
ERECOMMENDED OPERATIING CONDITIONS
Item Symbol | min typ | max | Unit
Clock frequency Seraer 0 - 25 | MHz
Clock pulse width tetet ach) 25 - - ns
Clear pulse width tutet ear) 20 - - ns
) i
Setup Enabl
time :1’ € tru 20 - — ns
Load 20 - -
Hold time t 3 - - ns
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HD74LS160A

HELECTRICAL CHARACTERISTICS ( Te¢=-—20~+75C)

Item Symbol Test Conditions min typ max Unit
Viu 2.0 - - v
Input voltage
Vie - - 0.8 v
Vow Voo=4.75V, Vip=2V, Vr.=0.8V, Jou=— 400 2.7 - - v
Qutput voltage Vee=4.79V, Via=2V, JoL=4mA - - 0.4
VoL v
ViL=0.8V Jor=8mA - - 0.5
Data, Enable P - - 20
Load, Ciock, Enable T Iia Vec=5.25V. Vi=2.7V - - 40 1A
- Clear - - 20
$ | Data. Enable P . - - —0.4
[y
i Load, Clock, Enable T IrL Vee=5.25V, Vi=0.4V - - —0.8 mA
g, Clear - - —0.4
™| Dats, Enable P - - 0.1
Load. Clock, Enable T Ii Vee=5.25V, Vi=7V - = 0.2 mA
Clear - - 0.1
Short-e¢ircuit output current Jos Vee=5.25V . - - —100 mA
Tecw Vee=5.25V - 18 31 mA
Supply current ** —
Iecw Vee=5.20V - 19 32 mA
Input clamp voltage Vi Vee=4.75V, Iw=—18mA - - —15 v
* Voe=5V, Ta=25°C
** Ioos s measured with the load input high, then again with the
load input low, with ail other inputs high and ail outputs open.
Iecy, is measured with the clock input high, then again with the
clock input low, with all other inputs low and all outputs open.
BSWITCHING CHARACTERISTICS (Vec=5V, Ta=25C)
Item Symbeol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency Smax Clock Qr~Qp 25 32 - MH:z
tPLH Rippl - 20 35 s
Clock : e
tPHL | Carry - 18 35 ns
tPLH Clock I - 13 24 :  ns
‘ et @ Qo §
tPHL iLoad="H"): Co=15pF, - 18 27 | ns
Propagation delay time 1PLH Clock ¢ Q-Q Ri=2kQ - 13 24 - ns
trnr | (Load="L); - s | = ns
t Ripple - 9 4 i ons
P Enable T | T i
LPHL Carry - 9 14 ns
tPHL Clear Qa—~Qo - 20 28 ns
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HD74LS160A

ETESTING METHOD BTIMING METHOD
1) Test Circuit
w
) Voo '™H
e N Clack F1av
et . ted i L - v
Tuad 1 IR i
[—pCK 1 1 minent |
Input Qs 1% | al ] ",1 ) w
. N3
3 wiF: | Lod
. lla
Zaue =560 Tnput H I )
L el D w
k] I
& 5 A-D L3y LY
3a —t Ty
-
- | T }é':,',‘; Same o3 Load Circuin L w
CLR Enable 13V LIV
[ N J—J ; PorT w
s

Notes) 1. Cp includes probe and jig capacitance.
2 All diodes are 152074 ().

2} Testing Table

Inputs Qutputs

Item From input to output Enable Data Ripple
Clear | Load £ T Clock A B c D Qnr Qu Q: Qu Carry
Smax 4.5V | 4.5V | 4.5V | 4.5V [IN GND | GND | GND | GNP | OUT | OUT | OUT | OUT | QUT
CcK-+Ripply 4.5V | 4.5V | 4,5V | 4.5V |IN | GND|GND|GND|GND| -— - - - |ouT

CK—Q 4.5V | 4.5V | 4.3V [ 4.5V [IN GND | GND | GND | GNE | OUT | OUT | OUT | OUT -

:W'” CK—Q 4.5V | GND | GND | GND | IN IN® IN* IN® IN® OUT | OUT | OUT | OUT —

1H L -

Enable T—8PPls | 4 5V | GND | 4.5V | IN IN"® | 4.5V | GND | GND | 4.5V | - - - - | ouT

CLR—-Q IN GND [ GND | GND | IN"" | 4.6V ; 4,5V [ 4.5V 4.5V | OUT | OUT | OUT | OUT -

* Measuring outputs correspond to this condition, each ocutputs (Q 4, Qp, Qc, and Qn) must not be over the following rate, “H", L™, "L",
and “H ",
** For initialized

Waveform-1 faar, ters. teie (Clock—Q, Ripple Carry) Waveform-2 trin, tPHL {Clock—Q}

i
(177 ML i v
"
3V Clack (xav_\-} L\
10%  10%
1.3V .

Clock V1. 1.3V e a1 o
,—/ oy Data Input s [90% —w
P fowe (Measure a1 R 10% w
fesd) Vox |, o
/ i 4—} \ Vow
Qr 1.3V 13V Qutputs -
QuQeQe or Go 1.3V 13V
a—— ( Vor \-—-“ Vo
traet 3 Me. e B
e“ur:....t) 2t Messuze at dues) Notes) Input pulse: t1y pr<15ns, 177 56ns, Clock input: PRR=
Vi 1MHz. duty cycile 50%, Data input: PRR=500kHz, duty cycle 50%
- ~ Waveform-3 iriy, trur (Enable T—Ripple Carry)
Qn L : [LIT] L./
— Vo —w
trut(Measure at ftetn{ Mensore at tuss) Enatle T
tatt
Vou w
drwr
« 13y Lav Rionte Ve
N it Var C‘p:fr R
oL irin( Meanure ot taes) — Yoy
([ Me.
) Vou Note) Input pulse: t77 <1508, freyz <6ns, PRR=1MHz
au v v . Waveform-4 py;. (Clear—Q}
— v tra dree
tnl(Meuu:e l; lnn.”[““:e o teers) " qr w
arh '-‘1 Clear [V lé:'
Vou "ﬂl--‘ lt.«'u» .

Ripple ———— NI Yoy
Carry 13v 13V @le }:.av
4t ) ¥t

4t You
B B T Trmmmm—
Notes) Clock input pulse; ¢7y g:<150s, 7y <6ns, PRR=1MHz, LI 1.3v -
duty cycle=50% and: for [z, 172 a=iTHL <2508, A vl
tyy is reference bit time when all outputs are law, Note) Input pulse: t77 gr<15ns, 2y <6ns
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H D7 4LS 1 6 1 A @ Synchronous 4-bit Binary Counters (direct clear)

This synchronous 4-bit binary counter features an internal
carry look-ahead for application in high speed counting
designs. Synchronous operation is provided by having all flip-
flops clocked simultaneously so that the outputs changes coin-
cident with easch other when so instructed by the count-
enable inputs and internal gating. This mode of operation eli-
minates the output counting spikes that are normally associat-
ed with asynchronous {ripple clock) counters. A buffered
clock input triggers the four flip-flops on the rising (positive-
going) edge of the clock input waveform.

This counter is fully programmable; that is, the outputs may
be preset to either level. As presetting is synchronous, setting
up a low level at the load input disables the counter and causes
the outputs to agree with the setup data after the next clock
pulse regardless of the levels of the enable inputs. Low-to-high
transitions at the load input should be avoided when the
clock is low if the enabie inputs are high at or before the tran-
sition. The clear function is asynchronous and a low ievel at
the clear input sets all four of the flip-flop outputs low regard-
less of the levels of clock, load, or enable inputs. The carry
look-ahead circuity provides for cascading counters for n-bit
synchronous applications without additional gating. Instru-
mental in accomplishing this function are two count-enable
inputs and a ripple carry output. Both count-enable inputs (P
and T} must be high to count, and input T is fed forward to
enable the ripple carry output. The ripple carry output thus
enabled will produce a high-level output pulse with a duration
approximately equal to the high-level portion of the Q, out-
put. This high-level overflow ripple carry pulse can be used to
enable successive cascaded stages. High-to-low level transitions
at the enable P or T inputs should occur only when the clock
input is high.

EPIN ARRANGEMENT

—
Clear [ 1 f—1 1 ln.

TIR Hipple
“""‘l 2 P oK Ripple 15 IC"” ot

Carry

AI! —1A Qupe—vi 14 {40

Hl 1 L] Qop—o 13 Iu»
Data Dutputs
Inputs Cl s —c Qcb— 12 o

Dl & |} Qu— 1 'Qn

Enable Pl T b—— 111 [Enabte T
losd
cw7] “_D_:l. Lond
{Top View'
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EBLOCK DIAGRAM

Cloch Lo
Clear oo 0"’5“
Loud
P
Emhlc[.r I
|_/I
Dutput
G
htapox
Bo f —— }

Dans | Quiput
Inputs —1 Qe
)
o

Ripple
wrry

W TYPICAL CLEAR, PRESET, AND INHIBIT SEQUENSE

Clear

Load ‘ I

cra T LML UL L LU
Eeable P ool 4‘ S |
Enable Tl .JI L _
o —1
=
U.nJ e 1 I
R p— 1
I !
Lo -—-J._ 1
Carry : L
12 i3 s a8 0 1 2
‘ ount Enhibin
Clear Prase

Load!

i RECOMMENDED OPERATING CONDITIONS

Item Symbol | min typ | max | Unit
Clock frequency Setack 1] - 25 | MH:z
Clock pulse width let CK> 25 - - ns
Clear pulse width b€ LR) 20 - - ns
ABCD 20 - -
Setwp | Frable BT | tu 20 | - | — |ons
Load 20 -
Hold time 1 3 - - ns




HD74LS161A

EELECTRICAL CHARACTERISTICS (Ta=-—20~+75C)

[tem Symbol Test Conditions min typ” max Unit
Input voltage Vi 2.0 ~ — v
Vie - - 0.8 v
Vou Vec=4.75V, Vin=2V, ViL=0.8V, Jos= —400uA 2.7 - - v
Qutput voltage Vo Vec=4.75V, Vin=2V ToL=4mA - - 0.4 v
ViL=0.8V Ini.=8mA - - 0.5
Data, Enable P - - 20
Lood Sect - Vee=5.25V, Vr=2.7V - - 40 | zA
Clear - - 20
Data, Enable P - - —-0.4
Input current Lond: Clock I Vee=5.25V, Vi=0.4V - - -0.8 | mA
Clear - - -0.4
Data, Enable P - - 0.1
Load; Clek I Vec=5.25V, Vi=TV ~ - 0.2 | mA
Clear - - 0.1
Short-circuit output current Ins Vee=5.25V -20 - —-100 | mA
. Icen Vec=5.25V - 18 31 | mA
Supply current lec. | Vec=5.25V " 32 | mA
Input clamp voltage Vik Vee=4.75V, Iiv=—18mA - - -1.5 v
* Veo=5VY, Ta=25°C ** oy is measured with the foad input high, then again with the load

input low, with alf other inputs high and sll cutputs open. focy is
measured with the clock input high, then again with the clock input low,
with all other inputs low and all outputs open.

ESWITCHING CHARACTERISTICS (Voc=5V, Ta=25C)

Item Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency Smaz Clock Qa~Qo 25 32 - MHz
t Rippl - 20
PLH Clock ipple 35 ns
trui Carry - 18 35 ns
e Clock - 13 24
LH oc¢ _lqa-an ns
tPHL, {Load=H") Cu=15pF, - 18 27 ns
Propagation delay time tPLH Clock Qn~Q R.=2kQ - 13 24 ns
teuL {Load="L") AR - 18 27 ns
# Rippl -
eLH Enable T ipple ¢ 14 ns
tPHL Carry - 9 14 ns
tene Clear Qa~Qn - 20 28 ns
BTIMING DEFINITION
Atk =
w
Clock ‘—{i_/“v \ / \ }A,Jv
13
L
w
Lond 134 L3V
N oy
Dare = w
Inputn 1.3¢ 1.3v
A~D ov
P—rn——""

v
Ensble
PorT L3V 13V
w

161



HD74LS161A

BTESTING METHOD

1} Test Circuit sy
Input
PG 3:
Zour= 508 -
Inpul =
et b
[ )
P 9 Notes) 1 €y includes probe and jig capacitance.
” [l e fimi same s Load Circuis 1. 2. All diodes are 152074 ()
CLR l Carey
2} Testing Table
From input to . Inputs Outputs
Item _Enable Data Ripple
output Clear | Load P T Clock A B C b Qa Qs Q¢ Qn Carry
Sz 4.5V | 4.5V 1 4.5V | 4.5V | IN GND | GND | GND [ GND | OUT | OUT | OUT | OUT | OUT
CK— 8l 4.5V 1 4.5V | 4.5V | 4.5V | IN GND | GND [GND [ GND | — - - - louT
i CK—Q 4.5V | 4.5V | 4.5V | 4.5V | IN GND | GND | GND | GND | OUT | OUT | OUT | oUT —
1‘] CK—Q 4.5V | GND | GND | GND | IN IN* IN® IN* IN® OUT | OUT | OUT | OUT —
e Enable T-£% [ 4.5V [GND [4.5V |IN _[IN* [4.5vV 4.5V ][45vV|e45vV] — | - | = | = |ouT
CLR—Q IN GND | GND | GND | IN* 4.5V | 4.5V | 4.5V | 4.5V | OUT | OUT | OUT | OUT —
* For initialized
Waveform—1 f.... trin, ter(Clock—Q, Ripple Carry) Waveform—2 1w, tews( Clock—Q)

Clock 13¥ L3V
(Measure at
tast)) N
Qs 13v
tew: { Meagure at{tron{ Mesgure ot faez)
l.u)j
i
Qn 1.3V 1AV
rvwe ( Mensure at ftrent Mesbure 8t foss)
tats
& 1.3V Lav
trai | Measure at [trin{ Mensare at fonn}
tasas)
Qu 1.3V 13v
1w Measure M) lpu“lhllu;; at tesin)
tusis
Ripple
Carey

13v

i

w
Cloch
oY
k)
Dawn Inpetny
ABC. or D
(4
Vor
Outpats
QaQnQu or Qu

Notes) [nput pulse: 17 < 15ns, tTrLs6ns, Clock input: PRR=

IMHz, duty cycle 50%, Data input: PRR=500kHz, duty cycle 50%

Note)

Vor

Notes) |. Clock input pulse: f1y < 15ns, f77; <6ns, PRR=1MHz,

duty cycle=50% and: for fumax, I TL =1 THE 52508,

2. 1, is reference bit time when all outputs are low.
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Note)

Erable T

Clear

Qu=Qu

Waveform—3 tpis, tenr(Enable T+Ripple Carry)

fros

1.3V

Input pulse: 1y r<15ns, rryy < 6ns, PRR=1MHz

L

Input pulse: ’TLH§15"-‘- tTH L S6ns



H D 7 4LS 1 62A ® Synchronous Decade Counters (synchronous clear)

This synchronous decade counter features an internal carry
look-ashead for application in high-speed counting designs.
Synchronous operation is provided by having alt flip-flops
clocked simultaneously so that the outputs change coincident
with each other when so instructed by the count-snable inputs
and internal gating. This mode of operation eliminates the
output counting spikes that are normally associated with asyn-
chronous (ripple clock} counters. A buffered clock input trig-
gers the four flip-flops on the rising {positive-going) edge of
the clock input waveform. This counter is fully programmable;
that is, the outputs may be preset to either leval. As pressting
is synchronous, setting up a low level at the load input disables
the counter and causes the outputs to agree with the setup
data after the next clock pulse regardless of the levels of the
anable inputs. Low-to-high transitions at the load input should
be avoided when the clock is low if the enable inputs are high
at or before the transition. The clear function is synchronous
and a low level at tha clear input sets all four of the flip-flop
outputs low after the next clock pulse, regardless of the levels
of the enable inputs. This synchronous clear allows the count
length to be modified easily as decoding the maximum count
desired can be accomplished with one extarnal NAND gate,
The gate output is connected to the clear input to synchro-
nously clear the counter to LLLL. Low-to-high transitions at
the clear input should be avoided when the clock is low if the
enable and load inputs are high at or before the transition.
The carry look-shead circuitry provides for cascading counters
for n-bit synchronous applications without additional gating.
Instrumental in accomplishing this function are two count-
enable inputs and a ripple carry cutput. Both count-enable
inputs (P and T) must be high to count, and input T is fed for-
ward to enable the ripple carry output, The ripple carry out-
put thus enabled will produce a high-level output pulse with a
duration approximately equal to the high-level portion of the
Q, output, This high-level overfiow ripple carry pulse can be
used to enable successive cascaded stages. High-to-low-level
transitions at the enable P or T inputs should occur only when
the clock input is high.

MPIN ARRANGEMENT

Clear E_ﬁ\?j E Voo

CLR .
b PV Rippte
Clncil 2 K %..,',::._ 15| e vipur
Ala—-A o.-—-aulo.
pw | 8] 4 —]B Q 13| Qn
Inpan
c| s ¢ af—12] g [ Qoomt
u| s —D @G _E] qn
Enable | 7 L_Jp T ——] 16 | Enable
4 Load T
I t....-...—:] Load
[Top Yirw}

EBLOCK DIAGRAM

Clack o
Clesr ot
| Lo Oupu
Losd E &
Enable
P{o—-—
T o—1¢ “f
[o L./
A
o ﬁﬂﬂ')_—»
B
e -
e H [ Lo
T
o !._/ -
C
—— Outpat
°
H?J--———Lt\f

Ripple
Carry
Duipw

ETYPICAL CLEAR, PRESET, AND INHIBIT
SEQUENCE

[T |
Load L
L
[T N |

Inputs | - J——

[}

Clet
Enable P
Enable T

TR

"
Ouipunn

@

w 7T 1
Ripphe [ 1
Carey 7 L] 9 L] 1 2
Dutput

o Count e e [ TS I—

Clear Prewet
(Load*

I RECOMMENDED OPERATING CONDITIONS

Item Symbol | min typ | max | Unit

Clock frequency Jetoer 0 - 25 | MH:
Clock pulse width beiC k) 25 - - ns
Clear pulse width Lot LAY 20 = - ns
A.B.C,D 20 - - ns
. Enable P, T 20 - - ns
Setup time Load ™ 20 — — e
Clear 20 = - ns
Hold time I 3 - - ns
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i b
BTIMING DEFINITION ; . a
o L fim ES L
- oy
| w
Cleear wﬂ\’
it
NN
i W
laval 3\‘
! " W
dlitn ‘
Irat ‘ ! ¥
E\...n;\: :,_\, .
g

S
v
Fnahle v o
ol
v

BMELECTRICAL CHARACTERISTICS ( Ta= — 20~ +75C)

Item i Symbol Test Conditions T min typ” max Unit
Input voitage Yo T — 2.0 — - v
o i Vi . - - 0.8 )
Vi Vie = 470V, Vin=2V, Vit =08V, fou= —400pA 2.7 - - v
Output voltage . Voo 4,75V, Viw= 2V, T for=4mA - - 04|
o ) Vie=0.8V ' for = 8mA - - 0.5
{ Data._Enable P | - - 20
Emaie T | fw Vee=5.25V, Vi - 2.7V — — 0 | kA
| Clear e — - 40 |
Data, Enable P \ _ R R
Input current | EE Sy, CYe=5.25V. V) 0.4V o=l - 1o, maA
Clear . _ - - ~0.8 |
{ Data. Enable P - - 0.1 |
T e Vo525V, b TV - - 0.2 | mA
Clear S S - - 0.
Short-circuit output current Loy Ve < 5.25V B - 20 - - 100 | mA
Supply current** LAvew(MesS.BV L = 18 31| mA
) o leer | ¥r=5.258V - 19 32 mA
.In].)ut clamp voltage i Vi [ Ve =476V, In 18mA - 1.5 v
* VeesSV, Tu=25°C ** focy is measured with the load input high, then again with the

load input low, with all other inputs high and all outputs open.
Toeg 15 measured with the clock input high, then again with the
clock input low, with all other inputs low and all outputs open.

ESWITCHING CHARACTERISTICS ( Vo =5V, Te=25C)

Ttem Symbol i lnputs | Cutputs ! Test Conditions . min typ max | Unit
+ f t
Maximum clock frequency s ,‘ Clock Qa-Qn .25 32 MHz
o ! Rippk - 20 35 ns
R Clock _Ipp ¢ v -
AL | Carey | R IO T N ..
; Wik | Clock ' Q- Q €, = 150F - 13 24 ns
— a~Qn 1= 15pk, —_—— o T e
PHiL i Load="H) - 18 27 ns
: o Ri=2kQ p— s
Propagation delay time in Clock Q- Q - 13 24 ns
e ] ~ O ' -
1pHi | I Load="L" ' I ‘» - 18 27 ns
e ! Rippi I - 9 14 ns
- e «=i Enable T pple
[ 0T : Carry } - 9 4 ns
Irni l Clear Qa-Qn | 20 28 ns
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sV vee Qutput Qa
MTESTING METHOD L’ \_L
1) Test Circuit Tond “Ep, add it
p 1
Input] 'i
£ M J
P.G. e —18
Zowt =500 § i
* Input ;.E —o
35 TR0,
Zout=500 Ovpnc
7 A o ey
CuR Carey
r N\ 1 J’ Notes) 1. €y includes probe and jig capacitance.
2. All dicdes are 1820745
2) Testing Table
From input to Inputs Outputs
Item ‘ Enable Data ] Ripple
output Clear | L.oad P T Clock A B C ) Qa Qs Qu Qe Carry
Smaz 4.5V ) 4.5V | 4,5V 4.5V | IN GND | GND [ GND | GND [ OUT | QUT | OUT | OUT | OUT
CK— Rippls 4.5V | 4.5V | 4.5V [ 4.5V | IN GND |GND {GND [GND | - - - - |OoUT
CK—Q 4.5V | 4.5V [ 4.5V | 4.5V | IN GND | GND [ GND | GND | OUT | OUT { OUT | OUT —
teLh CK—Q {5V |GND |GND |GND | IN_ | IN* | IN* [ IN* [IN* [JOUT | OUT | OUT | OUT | —
tont Enable ToR™9 | 4 5V |GND | 4.5V | IN [ IN** | 4.5V [GND [GND 4.5V - | — | — } -~ [OUT
Clear—Q IN |GND [GND [GND | IN** | 4.5V | 4.5V | 4.5V | 4.5V | OUT | OUT | OUT | OUT -
* Measuring outputs correspond to this condition, each outputs (Q 4, B, Qc, and Qp) must not be over the following rate, “H™, “L™, “L",
and * H”.
** For initialized
3) Waveform—1 fu.., triu, tert (Clock-—+@, Ripple Carry) Waveform—2 pra, tene {Clock—Q!
4T trwe
e LTl v
w Clack
_\1_) v
Clock av 13V
! —w Data Inpuis W
L ABC or D
(Measure at You = oy
hw:l-/_t tewe
Qu 1.3V T Yan
Duipwts \
v, Q4.Qn.Qc or Qo yl.av 1.3¥ L ,
aL
(Messure &t Notes) Input pulse: t77 <1508, trgyr <6ns, Clock input: PRR=
1MHz, duty cycle $0%, Data input: PRR=500kHz, duty cycle 50%
Qs Waveform—3 teis, tewr ( Enable T—Ripple Carry)
147 it
Enable T A w
e I.J\'I
ov
irgn irap
Qe 1 Vou
Ripple
( Measure at { Menzure at tasa) v Outputs 13V :I.JV{
tas10) o Ve
@ L3y Note) [Input pulse: fTLHS__].SI‘Il, tTr<6ns, PRR=1MHz
: » Yor Waveform—4 ipyy (Clear—Q)
‘"!(MHNT‘::)H!&I(MQ"MG At Laris) v " e
on - ¥
Ripple Clotk 13¥
Carey 1av 1av 0% 10% ov
1 You 1

Clear
Notes) 1. Clock input pulse; t77 y<15ns, tTpr 5603, PRR=1MHz,
duty cycle=50% and: for fn gy, I =t THLS2-5M.
2. 1y is reference bit time when all outputs are low.

QA—Q:_- Vin
Note) Input pulse w
'THLésm ——= Vo
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H D7 4LS 1 63A @ Synchronous 4-bit Binary Counters {synchronous clear)

This synchronous 4-bit binary counter features an internal
carry look-ahead to application in high-speed counting de-
signs. Synchronous operation is provided by having all flip-
flops clock simultaneously so that the outputs change coin-
cident with each other when so instructed by the count-
enable inputs and internal gating. This mode of operation eli-
minates the output counting spikes that are normally associat-
ed with asynchronous (ripple clock) counters. A buffered
clock input triggers the four flip-flops on the rising (positive-
goingl edge of the clock input waveform, This counter is
fully programmable; that is, the outputs may be preset to
either level. As presetting is synchronous, setting up a low level
at the load input disables the counter and causes the outputs
to agree with the setup data after the next clock pulse regard-
less of the levels of the enable inputs. Low-to-high transitions
at the load input would be avoided when the clock is low if
the enable inputs are high at or before the transition. The clear
function is asynchronous and a low level at the clear input sets
all four of the flip-flop outputs low after the next clock pulse,
regardless of the levels of the enable inputs, This synchronous
clear allows the count length to be modified easily as decoding
the maximum count desired can be accomplished with one
external NAND gate.

The gate output is connected to the clear input to synchro-
nously clear the counter to LLLL, Low-to-high transitions at
the clear input should be avoided when the clock is low if
the enable and load inputs are high at or before the transition.
The carry look-ahead circuitry provides for cascading counters
for n-bit synchronous applications without additional gating.
tnstrumentai in accomplishing this function are two count-
enable inputs and a ripple carry output. Both count-enable
inputs {P and T) must be high to count, and input T is fed
forward to enabie the ripple carry output. The ripple carry
output thus enabled will produce a high-level output pulse
with a duration approximately equal to the high-levet portion
of the Q 4 output.

This high-level overfiow ripple carry pulse can be used to en-
able successive cascaded stages. High-to-low-level transitions
at the enable P or T inputs should occur only when the clock
input is high.

HPIN ARRANGEMENT

Clear| 1 4_‘-“1 16 | Veo
. CLR Ripple
Closh] 2 =P CK Rigple— '3 | Carey tuipu
‘ Curry
Al 3 —a Qab— 14 [Qs
Data BI i B Qal— 13 |Qn
Inputs
| s ¢ Qup— 12 |G

DI & —D Qof— 11 |Qe
Enable P| 7 L dp T 10 |Enable T
Load

GNDE E——E Load

iTop View!
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EBLOCK DIAGRAM

Clock > {

o e . Thunpur
Clear tro——1 G
. e

Lowd m J
P
Fnable { o — i
A hzl B
Output
’—_! »JE_‘ }...ﬁ:: o
Fo- ‘_j] p
: R e
Data | - olr
|nputs
[+ _/I
|
ODurput
© Qn
L
po—roa {2
Ripple
Carry

Ml put

I TYPICAL CLEAR, PRESET, AND INHIBIT SEQUENCE

Clear
Lawd

[.\
's
Dats
|
1D -
Clach 1 ey
En-hl-P_i_J

Enable T

iz in s o 1 2

b o e
Clear Preset

Inkibic

Il RECOMMENDED OPERATING CONDITIONS

Item Symbol | min typ | max | Unit

Clock frequency Setock ] 25 | MHz
Clock pulse width tu ¢CKY 25 - ns
Clear puise width fu (CLR) 20 - ns
A.B.CD 20 | - ns
. ) _ET-—:I:W 20 , - - ns
Setup time Ml:;;d —— b 0 | : o
Clear __26 - - ns
Hold time h 3 - - ns




HD74LS163A

ETIMING DEFINITION

— 3V
13V

Clock
fom—— 0¥
v
Clear
ov
v
Lead 3V Y13V
o
Lo |Ih
Data H a
Inputs av
) .
toe——=tta- 2
w
Enable
PorT 13V 1.3y o

EMELECTRICAL CHARACTERISTICS (Ta=—20—~+75C)

Item Symbol Test Conditions min typ* max Unit
Viu 2.0 - - v
Input voltage Vit — - 0.8 v
Vou Ver=4.75V, Vin=2V, Vi =0.8V, Jon=—400uA 2.7 - = \'
Qutput voltage Ver=4.75V, Vin=2V for.=4mA - — 0.4 v
vor ¥ =0.8V for.=8mA - — 0.5
Data, Enable P - - 20
Load, Clooi, Irs Ver=5.25V, Vi=2.7V ~ - 40 #A
Clear = = 40
Date, Enable P — — —0.4
Input current | Eoagi e I Voe=5.25V. Vi=0.4V - - ~0.8 | mA
Clear - — -0.8
Data, Enuble P - - 0.1
[ I Vee=5.25V, Vi=7V - - 0.z ma
Clear - - 0.2
Short-circuit output current Ios Vee=5.25V —20 - —100 mA
Supply current** Iecn Voo =5.25V - 18 k3l mA
Iecu, Vee=5.26V - 19 32 mA
Input clamp voltage Vi Vee=4.75V, iv= —18mA - — —1.5 \i

* Voo=5Y, Ta=25°C

** [ocp is measured with the load input high, then again with the
load input low, with all other inputs high and all cutputs open.
Iccy is measured with the clock input high, then again with the
clock input low, with all other inputs low and all outputs open.

BMSWITCHING CHARACTERISTICS (Voc=5V, Te=25C)

Item Symbol Inputs Qutputs Test Conditions min typ - max Unit
Maximum clock frequency- SFrux Clock Qa~Qn 25 32 - MHz
tet, Ri -
LY Clock ipple 20 35 ns
IPHL Carry - 18 35 ns
L Clock - 1 24
PLH oc| ~las~a 3 ns
teul. {Load="H" €= 150F - 18 27 ns
Propagation delay time trin Clock t P - 13 24 ns
e | Qa—Qn Ri.=2kQ
1KLL (Load="L") - 18 27 ns
tei, Rippl —
PLH Enable T ipple 9 14 ns
trur Carry - 9 14 ns
IPHL Clear Qa—Qn - 20 28 ns
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" Ve (.;;
MTESTING METHOD B —
1} Test Circuit L
Tnput
I He
G - e
Lo | r [
nput E o P
= 1] e
Fout= 500 o
s
r/l' N LR Carry Tkslpry::
i ——T Notes) 1. C; includes probe and }ig capacitance.
2. All diodes are 152074 (H).
2} Testing Table
) From input to 'L ) . .Inp""ts o f)utputs -
em agle ata
out put Clear | Load BT T Clock A B ¢ D Qa Qn : 4] Qn Carry
Smas 4.5V | 4.5V | 4.5V |45V | IN GND | GND | GND { GND | QUT | OUT | QUT | OUT ouT
CK—*E;",’; 4.5V | 4.5V {45V [ 4.5V | IN GND | GND | GND | GND - - - QuT
on CK—Q 4.5V 1 4.5V | 4.5V | 4.5V | IN GND | GND | GND | GND | OUT | OUT | OUT | QUT -
o CK=Q 4.5V [GND [GND [GND | IN_[IN® [ IN° [IN® | IN* |OUT | OUT | OUT | OUT
T Eneble T8z 74,5V |GND [4.5V [ IN | IN" 4.5V 4.5V 4.5V 4.5V — - |out
CLR—Q IN GND | GND | GND | IN*® | 4.5V { 4.5V | 4.5V [ 4.5V | OUT ! OUT | OUT | OUT
* For initialized
Waveform—1 fuu, trin, tewe | Clock—Q. Ripple Carry! Waveform—2 tp.n, teur, 1 Clock—Q1
i i
iTin trae
" — 1y
W Ulock
ov
< ok 10, ;
. o Daa Lnputs w
eassre u r...}"‘? too2) Yo ABL.erd / o
udn
™ 1LY 13 - N _— \ Ver
— QalnGi or @ 1.3V
teacl Measure ipin [ Mensure ot Foer:
s {::l Piw (M [ ; Vo
¥
" Notes) Input pulse: 7y y<15ns, f 777,560, Clock input: PRR=
an Lav L3y IMHz, duty cycle 50%, Data input: PRR=500kHz, duty cycle 50%
4 Vou Waveform—3 te.u, trye (Enable T—Ripple Carry)
sus{ Messure at [[Pin{ Measure at faes? rom trar
—T Teen) Vo N
Erable T
Qo 13V 1.3V oV
tems } Vou
(Mensure atjgrent Measure at laes) Ripple Voa
faers) Cerry
Var
You
", Lav v Note) input pulse: fr7 g<iSns, tryr séns, PRR=1MHz
inin it You Waveform—4 1py: (Clear—Q)
{ Mensure at \'_’:ﬁ“ﬂusure At faers! ik e
tas1s) Vor o5, w
?“F:I: Cloch IV
13V 13V 0%, 10% | o
3 Vou Irei | 11in
Clear % i w
Notes) 1. Clock input pulse: fyy g<15ns, t7yyy <6ns, PFRR=1MHz, 10% “"F"' ,:,;,"v
duty cycle=50% and: for fr,,y, ITLH=ITHLS2.51s. w
2. 1, is reference bit time when all cutputs are low. frn
Ourputs
ehrar Yor
Note) Input pulse:
I7LHS15ns, ITH <60 — Ye
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HD74LS164 «ss:rusicion

Serial-In Shift Registers

This 8-bit shift register features gated serial inputs and an
asynchronous clear. The gated serial inputs (A and B) permit
complete control over incoming data as a low at either {or
both} input{s) inhibits entry of the new data and resets the
first flip-flop to the low level at the next clock pulse. A
high-level input enables the cther input which will them deter-
mina the state of the first flip-flop, Data at the serial inputs
may he changed while the clock is high or low, but only infor-
mation mesting the setup requirements will be entered.
Clocking occurs on the low-to-high-level transition of the clock
input,

EBLOCK DIAGRAM

Clear

EPIN ARRANGEMENT

. U/
A| 1 u IVcc
Serul L
Inputs B[ PR A qup— 13 ] aw
'Qal sb—e @]z ]a
Outpurs
Qulq 19 qQ |
Ouiputs
Q(l 5 —4c Q['—'EQ'
Qn[ & —]Qo cxCLRp— @ lCIur
A
CNTJI h [} lClnH

{Top View)

>

ac| o I\
Clock e J.
TiEar] | [CLEAR) | [EaR] | [CLEAR TLEAR] | [CLEAR
]“’“'{;?;D R GHR GHR GHr R GR
2 CK K bCK pcx b K fcx
S Gfads Wnjeds QlTs Quie|s @pgds arjq
Output Outpul Output Ouiput Dutput Dutput Output C;utpm
1D Qw Q Gn Q¢ Qr Q. Qu
SFUNCTION TABLE l RECOMMENDED OPERATING CONDITIONS
Inputs Qutputs {tem Symbol | min typ | max | Unit
Clear | Clock A B Qa Qi e Qu Clock frequency Setack 0 - 25 | MHz
L X X X L L L Clock puise width teiCk? 20 - - ns
H L X x Qao Qno Qro Clear pulse width Acicrm | 20 - - ns
H 1 H H H Qan Quin Data setup time b 15 - - ns
H 1 L X L Qan Qcn Data hold time I 5 - — ns
H 1 X L L Qin Quin
Notes) 1. H:high level, L; low level, X; irrelevant

2. t; transition from low to high level

3. Qao: Qpos QHo: the level of Qa, Qp, or Qp, respective-
ly, before the indicated steady-state input conditions were
established.

4. Qan» QGp: the level of Q4 or Qg before the most-recent
t transition of the clock; indicates a one-bit shift.

ETYPICAL CLEAR, SHIFT, AND CLEAR SEQUENCES

Clear

—U

A
Serial{ 1

Inputs |

Clnek

Qn:-4 1

Qrean

e
[+ T~
e, I W W
Oupura -1 r—-l__m—___
Qr—mn
L /e
Q= —
Q. 221 —
°'::;L 'n
Clear Clellr
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BELECTRICAL CHARACTERISTICS (Ta=-20~+75C)

Item Symbol Test Conditions j min typ® max Unit
Vin ;| 2.0 v
Input voltage t
Vit, - - 0.8 v
Vou Voo =4.75V, Vi~ 2V, Vie=0.8V, fon = —400uA 2.7 - - v
Qutput voltage for = 4mA _ _ 0.4
Vir Voo =4.75V, Vig= 2V, Vie=0.8V i v
Ioi = 8mA - - 0.5
I Vee=5.25V. V=27V L - 20 | uA
Input current I Veo == 5.2V, Vi=0.4V - N mA
1 Ve =5.25V, Vi=17V : 0.1 mA
Short-circuit output-current Ius W¢=5.25V - 2 100 mA
Supply current™” I W=5.25V - 16 27 mA
Input clamp voltage bV Woe=4.75V, Iw= - 18mA - -1.5 A
* Yo=Y, Ta=25°C ** foc is measured with outputs open, serial inputs grounded, the clock

input at 2.4V, and a2 momentary grounded, then 4.5V applied to clear.

BSWITCHING CHARACTERISTICS (Voc=5V, Te=25C)

Item Symbol Inputs Outputs Test Conditions min typ max Unit

Maximum clock frequency Smos 25 16 MHz
st Clear Q .- 24 36 . ns

L C1.= 15pF, Ri.= 2kQ2 [ s -
Propagation delay time K Clock Q i - 17 27 ns
i Clock ; Q : - 21 l 32 | ons

ETESTING METHOD

1} Test Circuit
) Waveform

r e Z 2lns trin
[E3% | -- i
) e
I ear |
L_L . 1 [ 1 13V
L Pk owpn ] e
T L Ju Qutput Clock
Zour=500 z Ot put
oul =
Input z q.,._L~| Same a3 Lowd Circuit o, A
Z
AR .
1
P.G. X Cuipt i
Zour= 50U ¢ @
” CLRGND
’i Notes) Qa output is illustrated. Relationship of serial input A and
B data to other Q outputs is illustrated in the timing chart.

Notes) 1. Input pulse: 7y <1508, tgr S6ns, PRR=1MHzZ,
{Clock, Clear), PRR=500kHz (A or B}
2. €y includes probe and jig capacitance.
3. All diodes are 152074 @

2) Testing Table

I From input Inputs Outputs

tem tooutput | CLR | CK | A B @ | @ | @ | @ | @ | @ | Qo | Qn
e 45V | IN | IN | 4.5V | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT
torm Clear—Q IN | IN | IN | 4.5V | OUT | OUT | OUT | OUT | OUT | OUT | OUT. | OUT
tour CK —Q 25V | IN | IN | 4.5V | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT
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H D 74LS 1 65A @Parallel-Load 8-bit Shift Register

The LS165A are 8-bit serial shift registers that shift the data
in the direction of Qa towsrd QH when clocked. Parallel-in
access to each stage is made available by eight individual
direct data inputs that are enabled by a low tevel at the shift/
load input. These registers also feature gated clock inputs
and complementary outputs from the eighth bit. All inputs
are diodeclamped to minimize transmission-line effects,
thereby simplifying system design,

Clocking is accomplished through a Z-input positive-NOR
gate, permitting one input to be used as a clock-inhjbit fune-
tion. Holding either of the clock inputs high inhibits clock-
ing and holding either ctock input low with the shift/load
input high enables the other clock input. The clock-inhibit
input should be changed to the high level only while the

BPIN ARRANGEMENT

b b—— lﬁl'-"cc
cwcxl 2 —$ :»—'El,ﬁ;fr’gr'ﬁ
w|E] 3 — '—'ED =
e =
2 g
=z |(Fl 4 "_'EB 2
g 3
3 c:[ 5 | — 1z|c 2

2

= FS

& Hl & — 11 |A
oUTPUT | SERLAL

X | S mlmpm

o — [7]og”

clock input is high, Parallel loading s inhibited as long as the (Top View}
shift/load input is high. Data at the parallel inputs are loaded
directly into the register on a high-toJow transition of the
shift/load input independently of the levels of the clack,
clock inhibit, or serial inputs.
HBLOCK DIAGRAM
A B E F G H
| | ! ! -l
PR
D 57 aH—s s aeH—Ss o s  aH—s o
J_( > CK b CK b CK P CK b CK CK
SERIAL 5 R e 3 = = =
INPUT ——Dc ) P T e Ry A Z;“i‘ I
SHIFT/ D__<
LOAD
CLOCK
CLOCK
[NHIBIT
HFUNCTION TABLE
INPUTS INTERNAL
SHIFT/ | CLOCK PARALLEL | OUTPUTS OUTPUT
CLOCK | SERIAL Qu
LOAD (INHIBIT A . H Qa Qs
L X X X a. . h a b h
H L L X X Qa0 Qso Quo
H L 1 H X H Qan Qcn
H L 1 L X L Qan Qcn
H H X X X Qa0 Qso Quo
Notes) 1, H;highlevel, L;low level, X; irrelevant

. 1; transition from low to high level

‘&?JN—

steady-state input conditions were established.,

wh

transition of the clock.

a ~ h; the level of steady-state input at inputs A to H respectively
Qag ~ QHo; the level of Qa to Qu, respectively, befare the indicated

. Qan ~ QGn; the level of Q4 to Qg, respectively, before the most recent 4
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HD74LS165A

BRECOMMENDED OPERATING CONDITIONS

IJn

it

Item Symbol i min ) typ max
High level output current fow - ! - 400 uA
Low level output current or - i 8 mA
Clock frequency St ‘ 0 25 Miz
Clock pulse width te (clock) 25 - - 1 ns
Load pulse width te {load) 15 - nS .
Clock-enable Setup time tau 30 - ns
Parallel-input Setup time o 10 — - ns
Serial input setup tirmne tou 20 ns
Shift setup time [ 45 ns
Hold time at only input b ~ 0 - ns
SIELECTRICAL CHARACTERISTICS (Tu=—20~+75°C)
[tem Symbol Test Conditions } min typ* max Unit.
Vin Y v
Input voltage -
Vi 0.8 V
Vi Voo 475V, Viw =2V, ViL= 0.8V, fos = '4(.‘!0,{1;’3&1 2.7 v
Output voltage S -
y Vee = 4.75V. Vg =2V I =4mA 0.4 Y
ot i
Vi = 0.8V for =8mA o v
Shift.~ Load 03 mA
Input current - I Vee =525V Vi=7V }
Other inputs .1 mA
High level input Shift. Load 60 A
- T Veo =525V Vi =27V
current { Other inputs 20 wA
Low level input Shift./ Load - 1.2 mA
- It Vee =525V Vi=04V :
current (Other inputs - -0.4 mA
Short-circuit output current Ios Vee =520V ~20 =160 mA
Supply current™* Iee Vee =5.25V - 36 mA
Input clamp voltage Vi Vee =4.75V, lin=—18mA 1.5 vV
* Voo =5V, Te=25°C
** With the outputs open, clock inhibit and clock at 4.5V, and a clock pulse applied to the shift/load, loc is measured
with the parallel inputs at 4.5V, than with the parallel inputs grounded.
ESWITCHING CHARACTERISTICS (1oc=5V, Ta=25C)
Item Symbol Input Output Test Conditions min typ max Unit
Maximum Clock frequency fmax 25 35 - MHz
teuL - 21 35 ns
Load Any
frLH 26 35 ns
Ieui — 14 25 ns
Clock Any Ce=15pF -
. ) e 16 25 ns
Propagation Delay time Rir=2kR
i, 13 25 ns
——— H Qn -
Pid - 24 30 ns
¥l 19 30 ns
H Qu _
feng — 17 25 ns
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HD74LS165A

ETESTING METHOD

Test Circuit Waveform
45Y Vee
v
Y _ 1.3V r
__Losd Gl sty ] ”
1 Load .
— Serial Input [ —
L1 Shift/Load |
Input L1, |
K B I
21 | Serial
Zoul:fsm ; —C & | lnmllt
£Hp |
I HE :
—G e o Clack
1, Tnhibit
] Clock an — Same as Load Circuit 1
[ Clock
Inhi it
D rlr Notes) A. The eight data inputs and the clock-inhibit input are
low, Results are monitored at output QH at 4.
B. The input pulse generators have the following characteristics:
Notes) 1. Cp includes probe and jig czpacitance. PRR <1 MHz, duty cycle < 50%,
2. Alldiodesare 152074 (D). Zoyr = 500, 4 = 15 ns, if S6 ns.

Waveform

3V
CLOCK INHIBIT (Disable while
INPUT clock is high

o

W
CLOCK 13V }f L3y
INPUT

tulctack] ov
v

F AND H \
INPUTS 1.3

(See Notes A and B)

tiw o
bidteads

luttaat 3V
SHIFT/ / 5 1.av t1_3\f s 1av {Lav
LOAD \
o

1PHL. { j~trin tPHL tPLY~— tPHL IpLl— Ve
—— R
OUEPUT 1.3V 13V 1.av Lav
[

You

Voi

1.3V

{137

Rl.Z]V
Voo

QUTPUT
Qn

Notes) A, The remaining six data inputs and the serial input are low.
B. Prior to test, high-level data is loaded into H input,
C. The input pulse generators have the following characteristics: PRR =1 MHz, duty cycle £ 50% Zyyy = 5002, & S15ns, fr = 6ns.
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HD74LS165A

HETYPICAL SHIFT, LOAD AND INHIBIT SEQUENCES

CLOCK INRIBIT I

SERIAL INPLIT

]
L
[
SHIFT/LOAL | ] :
- |
8 L |
| ]
11 |
D . N
t
DATAL !
. I H |
3 L !
: .
|
b TH |
| T
H | H | !
N ‘ :
|
1

___J
OHTPUT Qv _ | R |2 i 2 L S L
.- —— - [}
OUTPUT Oy q fe o Tl Ml e
- T
L INWIBIT _} SERIAL SHIFT -
-
104D
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H D 74 Ls 1 6 6A @38-bit Shift Registers

The inputs are buffered to lower the drive requirements to
one series 74 or 74LS standard load, respectively. input
clamping diodes minimize switching transients and simplify
system design. This paratlel-in or serial-in, serial-out shift
register has a complexity of 77 equivalent gates on a mono-
lithic chip. This device festures gated clock inputs and an
overriding clear input.

The parallel-in or serial-in modes are established by the shift/
load input.

When high, this input enables the serial data input and couples
the eight flip-flops for serial shifting with each clock pulse.
When low, the parallel (broadside) data inputs are enabled
and synchronous loading occurs on the next clock pulse,
During paraliel loading, serial data flow is inhibited,

Clocking is accomplished on the low-to-high-level edge of the
clock pulse through a two-input positive NOR gate permitting
one input to be used as a clock-enable or clock-inhibit func-
tion. Holding either of the clock inputs high inhibits clocking;
haolding either low enables the other clock input.

This, of course, allows the system clock to be free-running
and the register can be stopped on command with the other
clock input. The clock-inhibit input should be changed to the
high level only while the clock input is high, A buffered, direct
clear input overides all other inputs, including the clock,
and sets all flip-flops to zero,

EBLOCK DIAGRAM

Clear .+_—

Serial Input ._’_—-SJD
{
o—

Shift/Load s— >

A

.I ]
[F o] [F
€£“

Pg
— &
\/

R
(%x?)
Q

>

=
=

=

=4

HPIN ARRANGEMENT Clack
Clack Inhibit
Seratl S _ WMFUNCTION TABLE
Input Ehﬁw'_‘] E Vit
Inputs Internal Outputs
A E_' ME‘ Shilt/Load al Shift Clock Clock | Serial Parallel | Outputs P
B E_ I Parailel ear Load nhibit oc eria Aeeren H|Qa Qn Qu
Parallel trput H L X X X X X L L L
Inputs p E_ i &tl"" H X L L X X Qao Qoo | Qo
E . 2 ¢ H L L T X a et h a b h
v : H H L T H X H Quv| Qu»
o Paralle}
]Ehlllf:kl E_ _—E F [a;:ue H H L T L X L Qan Qr,n
H X H 1 X X Qav Quo | Quo
Clock El———b -— 10 |E
' Noteg) [. H; high level, L; low level, X:irrelevant
UND E L__E Clear 2. 1;transition ftom low to high level
3. 4; transition from high to low level
{Tap View} 4. a-h: the level of steady-state input at inputs A to H
respectively .
5. Qao~QHo; the level of QA to QH, respectively, before the
indicated steady-state input conditions were established.
6. QAn~QHn; the level of QA to QH, respectively, before the
most recent  transition of the clock.
EBRECOMMENDED OPERATING CONDITIONS
Item Symbol min nom max Unit
High level output current ox - - — 40 nA
Low level output current ot - - 8 mA
Clock frequency fctock 0 - 25 MHz
Clock and clear pulse width b 20 - - ns
Mode control seup time o 30 - — ns
Data setup time I 20 - - ns
Hold time th 0 - - ns
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HD74LS166A

WELECTRICAL CHARACTERISTICS

(Ta=—20~+75C)

[tem Symbol Test Conditions min typ" max Unit
Vin 2.0 - i v
[nput voltage . - | 0B . v
o Vou Ve=4.75V, Vin- 2V, Vin=0.8V. ow=—400uA | 27 | - = - ¥
Gutput voltage Vo Vec = 4.75V, Viy=2V Tloe— 4mA 1 0.4 v
V=08V i loc=8mA | — - 05| Vv
- fm | Vec=5.25V. Vi=2.7V o - 20 #A
Input current B Vec=5.25V, Vi 0.4V T - 1 04 ma
I Vec = 5.25V, Vi=1V ] - 0.1 mA
Short-circuit cutput current fus Voe=5.25V | —20 - ~100 1 mA
_ Supply current™* Ic Vic=5,25V ] f 20 32 mA
Input clamp voltage Vix Vee—4.75V, Irn-s — 18mA T ~15 'V

* Vee=SY, Te=25°C

** with all outputs open, 4.5V applied to the serial input and all other
inputs except the clock grounded, fc is measured after a momentary
ground, then 4.5V, is applied to clock,

BSWITCHING CHARACTERISTICS (Vor=5V, Ta=25C)

Item Symbol Inputs j Test Conditions min | typ max Unit
Maximum clock frequency Jmax 25 E 3 . MH:z
ten). b Clear ! Ce=15pF 1 : 1930 ns
Propagation delay time LKt Re =2kQ 7 , 14 25 ns
- CIOCk PR S —— S VA
trLi 5 11 20 ns
ETESTING METHOD
1) Test Circuit Waveform
4.5V ¥re
@ - c‘\‘n‘ ant
- — o
| Clear
Input 13y
== 1Clear - '
—{Serat Lnput gt a
—15hli/Load Q
! Input
x 1B i
o i erie wdtel
E 1 T I Ihate
J” e J» ]r\?:! i W\ M
1
S —F r
driir. it o b
. -
—H
T 1ok Catpul Qi
——]Clock
Lnhibit
A Notes) 1. Input pulse: t7 <1508, trpyp <bns, PRR=1MHz
duty cycle 50%
. . . Clock input: f,,220ns
Notes) 1. Cp, u?clude: prob;{;‘;i: jig capacitance. Clear input: £,,220ns, 1,=10ns, when testing fy ., vary
2. All diodes are 152074 (B the clock PRR.
2} Testing Tabla 2. Propagation delay time (¢py y and fpgyz) are measured at
- . o ty+ . Proper shifting of data is verified at fn+g with a
Data inputs Shift/Load Output Bit time fanctional test.
Data H ov QH [ 3. tp; bit time before clocking transition.
Serialin 4.5V Qu tor trels bit t?me after one clockin.g transit_io.n.
tn+8; bit time after eight clocking transition.
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HD74LS166A

ETYPICAL CLEAR, SHIFT, LOAD, INHIBIT, AND SHIFT SEQUENCES

Clock .-I—]-I

-

Clear _u'

Clock Iahibit
Serial Input

-

—+
|
I
|

A

Serial Shift —————————=l b= Inhibit-=d

———

Shift/Load

Parallel
Inputa

Serial Shilt

[
i

Load

Clear
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HD74LS170 @®4-by-4 Register File (with open collector outputs)

The HD74LS170 is organized as 4 words of 4 bits each and
separate on-chip decoding is provided for addressing the four
word locations to either write-in or retrieve data, This permits
simultaneous writing into one location and reading from
another word |location.

Four data inputs are available which are used to supply the
4-bit word to be stored. Location of the word is determined
by the write-address inputs A and B in conjunction with a
write-enable signal,

Data applied at the inputs should be in its true form, That is,
if a high-level signal is desired from the output, a high level is
applied at the data input for that particular bit location. The
latch inputs are arranged so that new data will be accepted
only if both internal address gate inputs are high. When this
condition exists, data at the D input is transferred to the
tatch output. When the write-enable input, Gy, is high, the
data inputs are inhibited and their levels can cause no change
in the information stored in the internal latches.

When the read-enable input, Gg, is high, the data outputs are
inhibited and remain high, the individual address lines permit
direct acquisition of data stored in any four of the latches.
Four individual decoding gates are used to compilete the ad-
dress for reading a word.

When the read address is made in conjunction with the read-
enable signal the word appears at the four outputs.

WBLOCK DIAGRAM

M
T

. s

T

5
5

Date

Inputs*

rnmp..u
=

Dx

:
T

)i

o &

h &
T
s
T

1

1

i1+

TH L

bl

I

i“

Re Gr Ba
[S——)
Read Input

Cw Wi W

Write Inputs
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BPIN ARRANGEMENT

p—y
i E ta fhee
— [
e J |: Dr j Dats
ata ' I N TN p—] 15 b
T eI,
Kead {M“ [__:.'— s e _EI w )
Seleit
"N I =N o 12| Wrae
E :I Enable
"8 E—l [+ Gagp—{ || | Rend
ipuis
e w I:h_' @, Mge _—
G E l—:] &
{Top View'
HEFUNCTION TABLE
Write Inputs Waord
Wa Wa Grw 0 i 2 3
L. i L Q- D Qe Qe G
L. H L Qu QD AN Qo
H I 1. [* [N Q1+ Qn
H H 1. [T Qo | Q=D
- | —_— b ———
s H Qu 8 G e
Read Inputs Outputs
W W Gw 0 1 2 3
1. 1. L WiB, | WoB, | We Bl | Wo By
1. H 1, W, B W, K W, B | W, B,
H 1. L W.B | W, R | Wolis | W, B,
H H L. Wi B W, B: Wi B Wi B,
> S H H H H H
Notes: H = high level, L = low level, X = irrelevant.

Q=D =

The four selected internal flip-flop cutputs will

assume the states applied to the four external
data inputs.

Q =

ditions were established.

W,B, =

o=t

The first bit of word 0, etc.

The level of Q before the indicated input con-



HD74LS170

B RECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
Supply Veltage Vee 4.75 5 5.25 v
Output Voltage Vou - — 5.5 v
Qutput Current ToL — — 8 mA
Pulse Read enable 25 — —
tw ns
width Write enable 60 — -
Setup Data input ; 10 — — .
Time Write select " 15 — — "
Hold Data input 15 - —
i ns
Time Write select 5 — —
Latch time iaten 50 - — ns

BMELECTRICAL CHARACTERISTICS (Ta=-20~+75C}

Ttem Symbol Test Condition min typ* max Unit
Vin 2.0 - - \'
Input Voltage Vie — — 0.8 v
Output Current Tou Vee=4.75Y, Vou=5.5V, Vie=0.8V, Viy=—2V — — 100 oA
Vee=4.75V, V=2V, For=4mA — - 0.4
V,
Output Voltage | V=08V Too=8mA | — — 0.5 v
Ay D, Ror W — -— 20
I Vee=5.25V, V=27V
Gr or Gw " cc=5.28 ! — — 40 A
Input Any D, Ror W — - —0.4
I Vee=5.25V, V=0,
Current Gr or Gw " ce=$ =04V — — —0.8 mA
Any D, R or W -— — 0.1
I Vee=5.25V, Vi=7V
Gr or Gw ' ° ' — = 0.2 mA
Supply Current Ice** | Vec=5.28V — 25 40 mA
Input clamp voitage Vix Vee=4.75V, Liy=—18mA — — —1.5 \i

» Vo5V, Ta=25°C

**:  Typical Iqc shown is an average for 50% duty cycle.

Maximum /¢ is guaranteed for the following worst case condi-
tions: 4.5V is applied to all data inputs and both enable inputs,
all address inputs are grounded, and all outputs are open.

BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Inputs | Outputs Test Conditions min typ max Unit
tpLy Read - 20 30
tore | enable | T — 20 30
tpey Read Q~Q — 25 40
teur | select TR Cu=15pF — 24 40
. lay i
Propagation Delay Time trs | Write | o o] Rim2k0 - 30 45 ns
tew. | enable o — 26 40
toLu —_ 30 45
trrt Data L Q- — 22 30
BTESTING METHOD
Veo Notes: 1. C; includes probe and jig capacitance,
a5V 2. All diodes are 152074 @
| -=f---- b
Inpu![- wrw‘: Ry IL
—o Ca [<]] 4 P
e I . — : ='|..'.C; :
z...;snn :;:: ] :: o..,..'-..k?.ﬁ.gim“‘.!.:
Input R s ?
L2 Dl T
P.G & o ' ame 8y
Zow=502 S —D: i | Load Cirewit |
> bl e 1] ame &i
o]

Rl D
A
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HD74LS170

Waveform-1
v
Weie seles [N
Input Wa o Wy |
Lhee Note 10 o [ "
k e
1 i
Bt Inpn RS N
D dte, iher Iy
Der Notr A L ] I
EENHE
W
A
Write Enabie L. / i i
it G L1 ] LAy Notes: 1. High-level input pulses at the
Y select and data inputs are
e o illustrated in Waveform-1;
W however, times agsociated with
’ low-level pulses are measured
Frav ek from the same reference points.
]'f‘;:‘: ?{:IT . ] 14y E 2. When measuring delay times
[Ses Note 2° ov from a read-select input, the read-
r.k e tn enable input is low. When
W measuring dglay times from the
/ read-enable input, both read-select
Head Fanble 1.3y +1av inputs have been established at
Input Ca ) steady states.
” " " 3. Input puise; 77y S 15ns,
P ITHI. % 6ns, PRR & IMHz, duty
‘ [ cycle 50%.
Output ;
Ui Qe W or W I Ly
] Vg
AJ [PLK
fom [ & S |
Waveform-2
AV
Data Input L3V
D1, Dz Ds ar Da .
av
Write-Enable Lav :
Input G Note: In Waveform-2, each select address is
% tested, Prior to the start of each of the
i Vo above tests, both write and read address
o inputs aze stabilized with W 4=R 4 and
Wp=Rp. During the test Gy is low.
Output Lav
QnQaQuor Qo _ _ _ _ _ ___ Ver
av
Data lnput AA—\
D2 D2, Dy or Da N.av
[\
3V
Write Enable
Input Gw ov
b {Fi ¥
________ Vou
Output
Q1 Qe Qy oc Qu 14y
Vou
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HD74LS174/HD74LST 75 ecxnctn o aomm v oo

These positive-edge-triggerec flip-flops utilize TTL circuitry
to implement D-type flip-flop logic. All have a direct clear

EBLOCK DIAGRAM

input, and the HD74LS$175 features complermentary outputs HDTALS 174 HD74LS175
from each flip-flops. Information at the D inputs meeting the
setup time requirements is transferred to the Q outputs on 1o WA b v WA
the positive-going edge of the clock pulse. Clock triggering Clens 1@
occurs at a particular voltage leve! and is not directly related " "W—zq 20 T
to the transition time of the positive-going pulse. When the Hck o T %
clock input is at either the high or low level, the D input sig- | L Inputs ) .
nal has no effect at the outputs. I?;:W 5D b 1 e
B X 1K
]
MPIN ARRANGEMENT R g2
HDTALS174 HD7ALS1T3 i e, w0 T,
. o | Y.
W A Ciear o b lear
c1mE-—cDo— Elvcc cn.r[j—cbo—— E]\‘rc " ‘“ i Clea ot
w2 P ol e e o [2] itk ' BE e
L L o1 d L
ohl [Lpedde e " I
o[ P Aem et e]e ol Bk w}
b
M e Esq ZDE: El:u Clear—Lo -~
] o CKk
M E q EW Q E LI Ll E]Q
oxp| —«}—-E Clack uNnE —06—1-' Clock
(Tap View) {Top View: EFUNCTION TABLE
Inputs Qutputs
BMRECOMMENDED OPERATING CONDITIONS Clear | Clock | D Q q
L X X L H
Ttem Symbol min max Unit H n " H L
Clock frequency Setocr 0 30 MH:z N n L L m
Clock pulse width bet€K) 20 - ns H L ~ @ @
Clear pulse width belCLR) 20 - ns
- Notes) 1. H;high level, L; low level, X; irrelevant
Setup time Data input tretdatal 20 - ns 2. t; transition from low to high level
P Clear inactive-state I CLRY 25 - ns 3. Q,;the level of Q before the indicated
o 5 _ steady-state input conditions were
Data hold time thidata) ns established.
4. Qis applied to HD74L5175 only.
BELECTRICAL CHARACTERISTICS ( Ta=—-20~+75C)
Item Symbol Test Conditions min typ max Unit
Vin 2.0 - - \'s
Input voltage
Vie - - L] v
Vou Vec=4.75V, Vie=2V, Vi=0.8V, lon=—400uA 2.7 - — v
QOutput voltage IoL=8mA - - 0.5
Vou Voo =4.75V, Vig=2V, ViL=0.8V v
IoL=4mA — - 0.4
It Vee=5.25V, Vi=7V - - 0.1 mA
Input current Tru Vec=5.25V, Vi=2.TV - - 20 uA
{33 Vec=5.25V, Vi=0.4V - - ~-0.4 mA
Short-circuit output current Ios Vee=5.256V - 20 — - 100 mA
Suonl HD74LS174 - 16 26 A
L N
upply curren fec Wc=5.25V HD7ALS175 — n m m
Input clamp voltage Vix Vec=4.75V, Iy= —18mA - - -1.5 v
* Voe=5V, Ta=25°C *+ With all outputs open and 4.5V applied to all datz and clear inputs, e is measured after a momentary grounded,
P! pe! PP

then 4.5V, is applied to clock.
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HD74LS174/HD74LS175

MSWITCHING CHARACTERISTICS ( Voc=5V, Ta=25C)

Item Symbol Inputs Outpuis Test Conditions min typ max Unit
Maximum clock frequency fmax Clock Q. @ 30 40 - MH:
Pin Q — 16 25
- Clear
T Q Ci.=15pF, Re =2kQ - 23 35
Propagation delay time ns
trLk Clock Q Q - 20 30
I Cleck Q. q - 21 30
* HD74LS175 only
MTESTING METHOD
t} Test Circuit 2} Testing Table
vee o Htem From input Inputs Outputs
e B Lo ocutput CLR CK D Q Q'
i b et 1y fur |CK—Q, Q" | 4.5V | IN | IN
I
3 0 L B | i | CK-Q, Q° | 4.5V | IN IN | OUT | OUT
~ o | }
? Lok Ot i 1 wae i CLR—Q.Q* | IN I IN 4.5V
= t 1
= “I ““““““““““ * HD74L5175 ondy
2 CLR ¢ Same a3 Lowd Cireurt 1
Notes) 1. Test is put into the each flip-flop
2. All diodes are 152074 (.
3. (y includes probe and jig capacitance.
Waveform i 10n
B e B o U URLIES & a
CLR 1 ‘\XS ZZI 3y
o
Myn | (XKL bo Pt 1AL fetd 8 gt
s, [,
K jav PSS 13V 13V
e, 1% / uy
[ I l.' m !
W
Y 1av 13 .
———— (3%
LT L fran trai
Vox
q 1.3% 13V | 3\\h
¥or
| beow [ tamy Lo e
You

Q
{HDT4LS175 only}

Notes) 1. Input pulse; f17 <1508, frpr S6ns, PRR=1MHz
and: for frmax, (TLHA=tTHLS 2508
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H D 74 L S 1 8 1 @Arithmetic Logic Units/Function Generators

The HD74L5181 is arithmetic logic unit (ALU}/function
generator that have a complexity of 75 equivalent gates. This
circuit performs 16 binary arithmetic operations on two 4-
bit words as shown in Function Table {Table 1 and 2},

These operations are selactec by the four function-salect lines
(S0, $1, 52, $3) and include addition, subtraction, decrement,
and straight transfer.

When performing arithmetic manipulations, the internal car-
ries must be anabled by applying a low-level voltage to the
mode control input {M),

A full carry look-ahead scheme is made available in this
device far fast, simultaneous carry generation by means of two
cascade-outputs {pin 15 and 17} for the four bits in the pack-
age. When used in conjunction with the HD74182 or HD-
745182, full carry look-ahead circuits, high-speed arithmetic
operations can be performed, The typical addition times
shown above illustrate the little additional time required for
addition of longer words when full carry look-ahead is em-
ployed. If high speed is not of importance, a ripple-carry
input (C,) and a ripple-carry output {C,44} are available.
However, the ripple-carry deiay has also been minimized so
that arithmetic manipulations for small word lengths can be per-
formed without external circuitry.

The HD74LS181 will accommodate active-high or active-low
data if the pin designations are interpreted as follows,

Pin No. 2 |1 |23 |22 | 21 |20 ] 19] 18
R, [ o m |~ 5 a e a e
K, M| & | 50|56 60

Pin No. s (0| 1|7 181517
KAy | P[] || e Y
s gy | Fo| Fu| Fe| Fu| Co|Cod| P 1 G

Subtraction is accomplished by 1's complement addition
where the 1's complement of the subtrahend is generated
internally. The resultant output is A-B-1, which requires an
end-arround or forced carry to provide A-B.

The HD74LS181 can also be utilized as a comparator. The A=
B output is internally decoded from the function outputs (FO,
F1, F2,'F3) so that when two words of equal magnitude are
applied at the A and B inputs, it will assume a high level to
indicate equality (A=B). The ALU should be in the subtract
mode with Cn=H when performing this comparison. The A=B
output is open-collector so that is can be wire-AND connected
to give a comparison for more than four bits. The carry out-
put (Cn+4) can also be used to supply relative magnitude
information, Again, the ALU should be ptaced in the sub-
tract mode by placing the function select inputs 83, 82, 51,
S0 at L, H, H, L, respectively.

Input Cn | Output Ca«a | Activehigh data(Table 1) | Active-low data(Table 2)
H H AsB AzB
H L A>B A<B
L H A<B A>B
L L AzB AsSB

This circuit have been designed to not only incorporate all
of the designer’s requirements for arithmetic operations, but
also to provide 186 possible functions of two Boolean variables
without the use of external circuitry. These logic functions are
selected by use of the four function-select inputs (S0, 51, 52,
§3) with the mode-control input (M) at a high level to dis-
able the internai carry. The 16 logic functions are detailed in
Table 1 and 2 and include exclusive-OR, NAND, AND NOR,
and OR functions.

® Signal Designations

The HD741.8181 together with the HD74182 and HD74-
S182 can be used with the signal designations of either
Figure 1 or Figure 2, The inversion indicators and the bars
over the terminal letter symbols {e.g. ) each indicate that
the associated input or output is active with respect to the
selected function of the device when that input or output is
low. That is, a low at T means ‘‘do carry’’ while a high means
"to not carry’’. The logic functions and arithmetic operations
of Figure 2 are given in Table 2,

Figure 1 Figure 2
hh b4 b4 A N U T O O
cAu Br AlR1 A2 B2 Az B3 ArBo AL B Az By AxB
n Bl— 44 L
M HDT4LS181 AB T_c " HD?4I5181
o Fi F2 FiCas G P Fo F1 Fz Fs Cou
Yy rod j T 171779
[J‘TA b hdh { { R O 2 |
L Go Pv GiP1 GeP: GiPs Xo Yu X Xz x:
Pp— X—
. HD74182 - HD74182
G HD748182 T 4 HI745162 v

Crsx Cner Coea Coax_Cuy Couz
T P ¥ ¥ 7
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HD74LS181

MFUNCTION TABLE

@ Table 1
Active-high data
S Inputs e =
M="H" M="L" . Arithmetic Operations

Sa S, S So Logic Functions Ca="H" (no carry) Co="L" (with carry)
L L L L F=A F=A F=A plus 1
L L L H F=A%B F=A+B F=(A+B} plus ]

L L H L F=AB F=A+B F=(A+B) plus 1
L L H H F=0 F=minus 1 (2's compl) F =Zero
L H L L F=AB | F=A pius AB F=A plus AB plus 1
L H L H F=B F=(A+B) plus AB F=(A+B) plus AB plus 1
L H H L F=A&®B F=A minus B minus | F=A minws B
L H H H F=AB F=AB minus 1 F=AB
H L L L F=A+B F=A plus AB F=A plus AB plus ]

rrrrrr H L L H F=ADTRB F=Aplus B F=A plus B plus 1
H L H 1. F=B F={A+B) pius AB F=(A+B) plus AB plus 1
H L H H F=AB F=AB minus 1 F=AB
H H L L F=1 F=A plus A" F=A plus A plus 1
H H L H F=A+B F=(A+B) plus A F=(A+B) plus A plus 1
H H H L F=A+B F={(A+B) plus A F=(A+B) plus A plus 1
H H H H F=A F = A minus ] F=A

Notes) H: high level, L; low level

* Each bit is shifted to the next more significant position.

@®Table 2
Active-low data
S Inputs —
M- "H" M="L" Arithmetic Operations
S3 S S So Logic Functions Co="L" (no carry) Co="H" (with carry)
L L L L F=A F=A minus 1 F=A
LT L H F=AB F = AB minus | F-AB
L L H L F=A+B F=AB minus 1 F=AB
L L H H F=1 i F=minus 1 (2's compl) F=0
L H L L F=A+B T ' F=A plus (A+B) F=A plus (A+B) plus ]
L H L H F-B F=AB plus (A+B) F=AB plus (A+B) plus 1
B L H H L F=ADB F=A minus B minus 1 F=A minus B
L H H H F-A+B F=A+B F—(A+B) plus 1
H L L L F=AB F=A plus (A+B) F=A plus {A+B) plus 1
H L L H F=A®B F=A plus B F=A plus B plus 1
H L H L F=B F=AB plus {A+B}) F=AB plus {A+B) plus 1
H L H H F=A+B F=A+B F=(A+B) plus }
H H L L F=0 F=A plus A*® F=A plus A plus 1
H H L H F=AB F=AB plus A F=AB plus A plus ]
H H H L F=AB F=AB plus A F=AB plus A plus 1
H H H H F=A F=A F=Aplus 1

* Each bit is shifted to the next more significant position.
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HD74LS181

EPIN ARRANGEMENT BABSOLUTE MAXIMUM RATINGS
Ttem Symbol Ratings Unit
%v{: 1 Supply voltage Vee 7.0 v
)6 Input voltage Vin 5.5 v
m - Operating temperature range Topr - 20—~ +75 T
e M Storage temperature range Tia -65—+150 c
[19] &
8]
m
) e EPIN DESIGNATIONS
Dutputs EIE Item Functions
Eiss A3, A2 81,40 Word A Inputs
e B B1, Bz Bi.Bo Word B Inputs
$1,52.81,% Function-Select Inputs
C. Ripple-Carry Input
.BLOCK DIAGRAM M Mode Control Input
iis':- ‘ Fs F2, Fi,Fo Function Qutputs
M= H = Gort A=B Comparator Qutput
sor Bt —‘CF-;"';E"‘ P Carry Propagate Qutput
Ky A ; Coio Ripple-Carry Qutput
! —F1or Fa G Carry Generate Qutput
H4
B or Bae—-t>
Rror Az t 1
- - B Fror Fa
B or Bt it
! ” B0a-p
Ay or Ky
LH D Finr ¥1
Be or B> i

1 4 L—eFrar Fs
T or Aaw———t—{ ;‘! m_jo_
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HD74LS181

BELECTRICAL CHARACTERISTICS ( Ta=-20- +75C)

ltem Symbol Test Conditions min typ® max Unit
Viu 2.0 - - \
Input voltage e e 1
_— LY A8 v
Output current & Ton Voo =4.75V. Vi = 2V, Vi -0 8V, You=5.5V - - 100 uA
Output voltage ~» You Vee =475V, Vin=2V, Vi1, = 0.8V, lon= —400uA 2.7 : - v
JoL = 4mA - 0.4
All outputs R i EEs
QOutput voltage Vo Voo = 475V, Vig==2V, Vi =0 8Y I =8mA - - 6.5 vV
output G Ior = 16mA s 0.7
Mode - - 20
A B I Vee=5.25V. Vi=2.7V : 50 A
s H e . . Vi . . — 80 I
L Carry L - - 100
Mode - - —-0.4
A B - 1.
Input current 3 Ire Voo =5.25V, Vi=0.4V —-- i z ' mA
Carry R A _9
Mode - 0.1
A B - - 0.3
I Vee=5.25V, Vi- 5.5V mA
s ! I 0.4
Carry e - - i 0.5
Short-circuit output current fos Ve =5.25V —20 - - 100 mA
Condition A — 20 k11
Supply current fee™ Vee=5.25V A
Uppiy curren “ “ Condition B ~ 21 37 "
Input clamp voltage | Vi [ e =4.75V, fix= — 18mA — - [ -153 I v
* V=5V, Te=25°C & A=B output only. ** With outputs open, fc is measured for the following conditions:
24 any output except A=B. A. S, through S,, M, and A inputs are at 4.5V, all other inputs are grounded.

B. S, through $, and M are at 4.5V, all other inputs are grounded.

ESWITCHING CHARACTERISTICS (Vec=5V, Te=25C, C.=15pF, R. = 2kQ)

Item Symbol ! Inputs Outputs 1] Test Conditions l min ] typ max Unit
tPLR - 18 2
w1 O Cres - 13 2 "
T T M=0V.S0=55=4.5V - . %5 | 38 N
trui $1=5:=0V (SUM mode) - I 38
VEERE T M=0V, Sp=5:1=0V _W;wjdz_i'_“__u e
truL S1=5;=4.5V (DIFF mode) - on 41
teLn M= 0V - 26
teHl. C An F {SUM or DIFF mode) - 13§ 20 "®
Cor Bi | G M=0V, So=83=4.5V [ |r 19 29 ns
- 51=8:=0V (S0Mmode} | - 15 23
- e or Bi . G M=0V, So=53=0V . 21 32 ns
Propagation delay time teaL. $1=5:=4.5V (DIFF mode! - 2] 32
| teew | ZiorBi | P M=0V, 50=81=4¢.5V — 20 30 ns
teni $1=8z=0V (SUM mode) - .20 30 o
i KiorBilP M=0V,.5:=S:=0V - 20 30 ns
beny $1=5:=4.5V (DIFF mode’ - 22 X
[y Aior Bi | E M=0V.Se=5:=4.5V B 21 32 (s
teni 1 Sy =82::0V (SUM mode) L - 13 20
Lt LR or Bi : Bi M=0V. So=S83=0V 1 | 32 ns
| _tewe ! S1=52=4.5V (OIFF mode} - 1 2 32 ;
trin . . M=4.5V (logic mode) - 22 33 |
“r;;f—L Aior Bi | Fi 7 — (26 18 1 ns
teLk - = M= 0V, Se=81=0V - 33 50
| MorBi JA=B g s, 4.5V (DIFF mode) - 4 62| "
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HD74LS181

ETESTING METHOD

S Ver

Waveform

45 Load cirewit | PrLy ETHL
1 - Ouipet S - r._.l
St | 2 | /Tso% 5K, o

— S Fib ‘Hﬂ'ﬂ; : Lav 13V
53 IL Ec‘ J' [nput 10% w%_w

1ngut - -
i. F Vow
Fap Same a1 Load Cireuit 1

In-phase Output 1.3V 1.3V
Fs Same as Load Circuit L { Output waveform 1)

P.G.
L out = 502

Edl

[

(271
I
g
5
H
£
i
Q
3
E

Vor

Set Testing Table
F4

lrws trLn

b Same w1 Losd Cirouit L Vou
Qut-of-phase Output
Sume ae Load Civcuit 1. {Dutput wavelorm 2) 1.3v 13V

J— S— . . .

Notes) 1. £y includes probe and jig capacitance.
2. Al diodes are 152074 é

RO
h-l

|

SUM Mode Test Table (S¢=S3=4,5V,S1=S:=M=0V)

Item Test inputs ‘.ssth" 'mput;ND st()ther data |npulsGND Test outputs | Qutput waveform
toin A B, - Remaining &, B Cn F, 1
teni
toi B, A - Remaining A, B Ca . F, 1
tenl.
teik A; B, - - Remaining &, B, C.| P 1
teAL
fow B, A, - - Remaining A, B, C.| P 1
teat,
tPLH - .

i - B, Remaining B Remaining &, C. G 1
tent,
L B, - A; Remaining B Remaining &, Ca G 1
ten,
i Cn - - Al & AN B F, Covs 1
tPHL
toin - L.

A - Bi Remaining B Remaining A, C. Casa 2
tpHL
teLh
- B: - A Remaining B Remaining A, C. Casa 2

W1,
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HD74LS181

IFF Mode Test Table (5,=5:=4.5V, So=83=M=0V]

‘ Other input Other data input
Ttem Test inputs |- W5V er inpu END 5 fr cafa \ned SGND Test outputs | Qutput waveferm
tres A, - B, Remaining A Remaining B, C. F, 1
truL !
+ _ - - S —
teny | - .. |
= B, A Remaining A Remaining B, C. F, : 2
trH1
foih A, f — ; B, Remaining A, B, C. P 1
trut. | ) R -
N — B, i A - - Remaining A. B, C. P | b
HHLL i S I -
t : !
L A, . B, - Remaining A, B, C. G 1
e | .
j’l"ff — B - A, Remaining A. B, C.| G 2
PHIL
1een ) . e
SR i S A, - B, Remaining A Remaining B. C. A=B | 1
B TR - B | o | R o
1piH !
— -'-; B, A - Remaining A Remaining B. C. A=B 2
PHL
1P
e o - AlLA, B Cot F 1
lrn! . B I
i A B, — Remaining A. B. Ca Cnoa 2
. feut L . i - I
*—Ifu. B, A : - Remaining &, B, C. Cnoa ; 1
11hi, | | 1

Logic Mode Test Table (S1=5:2=M=4.5V, S¢=S3=0V)

Other input ther data i
Item Test inputs er tpdts - Other data inputs Test outputs | Qutput waveform
4.5V GND 4.5V GND
trin | A B Remaining &, B. C.| F, i 2
. }
LA B, A, Remaining A, B, C. F, I 2
teml. L
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H D 7 4L S 1 90 ®Synchronous Up/Down Decade Counters (single clock line)

Synchronous operation is provided by having all fiip-flops
clocked simuitanecusly so that the outputs change coinci-
dent with each other when 30 instructed by the steering logic.
This mode of operation eliminates the output counting spikes
normally associated with asynchronous (ripple clock) coun-
ters.

The outputs of the four master-slave flip-flops are triggered on
a low-to-high-level transition of the clock input if the enable
input is low. A high at the enable input inhibits counting.
Level changes at the enable input should be made only when
the clock input is high, The direction of the count is deter-
mined by the level of the down/up input, When low, the coun-
ter counts up and when high, it counts down. Level changes
at the down/up input should be made only when the clock
input is high. This counter is fully programmable; that is, the
outputs may be preset to either fevel by placing a low on the
load input and entering the desired data at the data inputs.
The output will change to agree with the data inputs indepen-
dently of the level of the clock input. This feature allows the
counters to be used as modulo-N dividers by simply modifying
the count length with the preset inputs. The clock, down/up,
and load inputs are buffered to lower the drive requirement
which significantiy reduces the number of clock drivers, etc,,
required for long parallel words,

Two outputs have been macle available to perform the cascad-
ing function: ripple clock and maximum/minimum count. The
latter output produces a high-level output pulse with a dura-
tion approximately equal to one complete cycles to the clock
when the counter overflows or underflows. The ripple clock
output produces a low-level output pulse equal in width to
the low-level portion of the clock input when an overflow or
underfiow conditions exists.

The counters can be easily cascaded by feeding the ripple
clock output to the enable input of the succeeding counter if
paratlel clocking is used, or to the clock input if paraliel enabl-
ing is used. The maximum/minimum count output can be used
to accomplish look-ahead for high-speed operation,

B RECOMMENDED OPERATING CONDITIONS

EBLOCK DIAGRAM

Clock o>

Bl Ripple
Down/Up Clock
e ]:D o Max/Min
Data r T = D’ Qutput
[nput A o D
- - ] "~ m-—T—o Output A
Ensble G o 4> ik
Eaiis e
Data —
[nput B & L':}
= +—a Output QB
.
Dala T
Input € © %
LY X +—o Output Q¢
L] T
Data
Input D o D
Tl 'L:ﬂ —0 Qutput Q1
Load o>

BPIN ARRANGEMENT

Dute B
lepyt

Cutpuss

Inputs

{E.. ble G
{ e
t

R j "
16 (33
E—|
?—On 8 AF—{15] Dan &
lnpuis
l 3t CK4—] 14 | Clock
b Ripple Ripple
E O ot P Clotk g
—Dnruph-m.n— 12 | Max-Min
Qs e Lot p— 11 | Load ]
w7 D < 10 lp.u C }Inpuu
cnnln L..___.___glu_‘_uJ
[Top View)

Item Symbol ] min typ max Unit
Clock frequency Sitner 0 - 20 MH:z
Clock pulse width be 1K 25 - - ns
Load input pulse width | 2. (wan 35 - - ns
Setup time [ 20 - - ns
Held time th 3 - - ns
Enabie time [ 40 - - ns
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HD74LS190

BELECTRICAL CHARACTERISTICS (Ta=—20—~+75C)

Item Symbol Test Conditions min typ" max Unit
I it Vin 2.0 — \4
nput voltage Vie — 08 v
Vou Ve =4.75V, Vig=2V. Vi1 =0.8V, low = —400uA 2.7 - - v
Output voltage Voo Voo =475V, Vine 2V, Vie—0.8y  Hoi—dmA T 04 | v
) Ior =BmA N 0.5
Eneble b= 60
Woe=5. L Vi=2. + - A
Others Trw ve=5.28V, Vi=2.7V : - 20 M
Enable o _ S —-1.2
Input current Others I Vee=5.25V, Vi=0.4V - Ji = 0.4 mA
Enable _ - - 0.3
Others It Vee=5.25V, Vi=1V — — 01 mA
Short-circuit output current Ins Vee=5.25V - 20 - —100 mA
Supply current™ Iec Vie=5,25V - 20 35 mA
Input clamp voitage Vix Vec=4.75V, fix= —18mA | - - —1.5 v

* V=5V, Ta=25°C
** [~ is measured with all outputs open and all inputs grounded.

ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C )

Item Symbol Inputs Qutputs Test Conditions min typ I max Unit
Maximum clock frequency Joar Clock Q. Qe.Qc.Qn 20 25 - MHz
1oLy — 22 33
{PH. L-oad Qu.Qn.QeQu - 33 50 "
IPLH 20 32
s A B.C, D Qa.Qn,Qc.Qn - 7 20 ns
irLy R - 13 20
o Clock Ripple Clock _ 16 24 ns
tpik Clock QA.QR.Q(,‘.QH CL= ISPF ! — 16 24 ns
. . tPHL - 24 36
Propagation delay time toim R =2kQ - m PP
o] Clock  Max/Min - 37 52 "
teiH o, - 30 45
s Down/Up Ripple Clock — 0 5 ns
tPLn . - 21 33
tews Down/Up Max/Min 2 3 ns
tren . - 21 33
trAL Enable . Ripple Clock - 52 3 ns

ECOUNT SEQUENCES

Losd
)
B
c
b J. -
Clock gigigiaigipipipipigugin
DownUp T
Ensble ¢ 7] N
@ T | I I
---—h — Illustrated below is the following sequence:
—
N m 1'_ d 1. Load (preset) to BCD seven.
& “:_1. — 2. Count up to cight, nine (maximum),
& T L N R S zero, one and two.
MowMp "7 I M 3. nhibit _
Ripple  — L 4, Count down to one, zero (minimum),
Clock =Ty 1ls 5 v 12 2|2 |1 ouq w7 nine, eight, and seven.
. | p—Count Up——afmlshbrrm{  pm-—Count Down—-—=d]
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HD74LS190

MTESTING METHOD

1) Test Circuit

4.5%
et ——————— —
u..,u: -I.RL Load circuit L
)-——csn.ul. b ) PR
Cownillp Clock [ 1 1 TW """l
e €L
[nput w [—PClock u..m{_E ___________ 4
g MI:JM"\—J—In Same an Load Circuit ).
P.G. Hems v
H L1 Qn'—i—l Same o3 Lowd Cireuit 1. I
Zour =500 ¢ et
ﬂlr o — QI—I—IG“ - Same a3 Load Cirenit 1.
P Q "LI.\.. {  Same us Lowd Cireuit L
N o @ Same #+ Load Cireuit L.

Notes) 1. C includes probe and jig capacitance.
2. All diodes are 152074 5

Waveform Waveform 3. Clock—Q
E
Load _\_/ \ f o
-------------------- - w
Dain I
Data [nput Mo o [ g:
Dawnflp \ w
v
¢ hisv fiav
Load Laput 1:*“ i \.J \J____ i
Enable ._0!_‘\ isv 13V Yo
LPLN ey — iMNL
Outpet Q Notes) 1. When test the Q4 , Qp, and Qc outputs, data inputs A, B
and C are shown by the solid line, and data input D is
shown by the dashed line.
2. When test the Qp output, data inputs A and D are shown by the
Input pulse: 77 g7, trar2 51008, PRR=IMHz, Duty cycleg50% solid line, and data inputs B and C are held at the low logic level.
Waveform 1. Load—Q, Data—C Waveform 4. Clock—Max/Min
w o
Losd \ [/ Yiav o Lod_U Wi o
¥ W
w1 e, o * \ .
A=l - 4 Vor B.C.D / o
o \ : . w |l Yy ——
mn_ﬂ _____ (. 1.3v 1.3V L3V 13Y You Bown/lp w
[JTRN .| tpuy, tred_ | ] [ \ o
w
Clock \_frv Lav \_1 v\ fuw -
Note) Conditions on other inputs are irrelevant _— RN
Enable= 0V fuv —\Ll.:v 13¥ _\1‘3\' Yo
[ . ftrm, 1w | IR U iy t

Waveform 2. G—Ripple CK. CK—Ripple CK, Down/UP—

Ripple CK, Down/Up-—+Max/Min
PP wn/Up / Note) Data inputs B and C are shown by the dashed line. Data input

D is shown by the solid line.

1Y
. \ [ w
w -
Down/Up \ fiv  w
W
3
< 3
tock v 13V \ o

¢ \ o

1IpnL L Yor
Ripple/Clock 1.3V 13v 1.3V 13V v
(1

Max/Min 13 1.3V

Note) Al data inputs are low
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H D 74 LS 1 9 1 ®Synchronous Up/Down 4-bit Binary Counters (single clock line)

Synchronous operation is provided by having all flip-flops
clocked simultaneously so that the outputs change coincident
with each other when so instructed by the steering logic. This
mode of operation eliminates the output counting spikes nor-
mally associated with asynchronous {ripple clock) counters.
The outputs of the four master-slave flip-fiops are triggered on
a low-to-high-level transition of the clock input if the enable
input is low. A high at the enable input inhibits counting.
Level changes at the enable input should be made only when
the clock input is high. The direction of the count is deter-
mined by the level of the down/up input. When low, the
counter counts up and when high, it counts down. Level
changes at the down/up input should be made only when the
clock input is high. This counter is fully programmable; that
is, the outputs may be preset to either level by placing a low
on the load input and entering the desired data at the data
inputs. The output will change to agree with the data inputs
independently of the level of the clock input. This feature al-
lows the counters to be used as modulo-N dividers by simpiy
modifying the count length with the preset inputs. The clock,
down/up, and load inputs are buffered to lower the drive re-
quirement which significantly reduces the number of clack
drivers, etc,, raquired for long parallel words.

Two outputs have been made available to perform the cascad-
ing function; ripple clock and maximum/minimum count. The
latter output produces a high-level output pulse with a dura-
tion approximately equal to one complete cycles to the clock
when the counter overflows or underflows. The ripple clock
output produces a low-level output puise equal in width to the
low-level portion of the clock input when an overflow or
underflow condition exists.

The counters can be easily cascaded by feeding the ripple
clock output to the enable input of the succeeding counter if
parallel clocking is used, or to the clock input if parallel erabl-
ing is used. The maximum/minimum count output can be
used to accomplish look-ahead for high-speed operation.

ERECOMMENDED OPERATING CONDITIONS

WBLOCK DIAGRAM

Clock L
o > . g Ripph
Downsl'p o [ e O D T Uik
¥ ) . L MaxMin
L e . . :
Data . B 1l "?i" D i
ooe b 4 g .
input A < I 1 ; D. '
! - Dlput 4l
Enable 6o+ 4
Dhala
fnput B
o Oupun e
[EFAEY
gt €«
. Ot LR
Daa
lapur 1o .
..
“af e o e
Toad - > .
Dutn B d
Enput ! 18 | vee
I: B
G| 2 10 Al 15 | Duta A
Quipuls Inputs
el o4 oo
Ripple Ripple
Emble G| « [—dG n—~13| i
Input 1 Clock Clock Outpuls
Down/Up | & L— BafUp Max/Min [~ 12 | Mazs Min
is—-——m Losd P— 11 | Load

Duipats Inputs

o T
(]

LU C— 10 |Gusa C

s

CND

Top View

Item 1 Symbol: min | typ | max Unit

Clock frequency Setack L _ i} b N 20 MHz__
Clock pulse width e (CK} i 25 - ns
Load input pulse width tu treadr | 35 - T ns
Setup time tr -20 h ns
Hold time e 3 - T ns
_Ennble time tenahie 40 ns
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HD74LS$S191

EELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ® max Unit
Input voitage Vig 2.0 — — v
nput voltag Vit = - 0.8 |V
Vou Vec=4.75V, Vin =2V, Vi = 0.8V, Jon= —400xA 2.7 - — v
Qutput voltage ™ Weo=d4. 75V, Vin=2V, ViL=0.8V ToL=4mA = - 0.4 v
ToL=8mA - = 0.5
Enable _ " - - 60
Othere. I Vec=5.25V, Vi=2.7V — — 20 uA
Enable _ _ - - -1.2
Input current Others I, Vec=5.25V, Vi=04V — — ) mA
Enable: _ .... - - 0.3
Others I Vee=5.25V, Vi =TV — - o1 mA
Short-circuit output current fos Vec=5.26V —20 - - 100 mA
Supply current™ Icc Voe=5.25V - 20 35 mA
Input clamp voltage Vik Vec=4.75V, Iin= —18mA — -- —1.5 v

* Yoo=5V, Ta=25°C
** [oc is measured with all outputs open and all inputs grounded.

BMSWITCHING CHARACTERISTICS ( Vcc=5V, Te=25C )

Item Symbol Inputs Qutputs Test Conditions min typ max Unit
Maximum clock frequency Sinax 20 25 — MHz
tPLH - 22 33
" Load Qa, Qs, Qc, Qo — 33 50 ns
tPLH — 20 32
— Data A ,B,C,D Qa, Qs, Qc, Qo — 37 20 ns
tPLH , - 13 20
e Clock Ripple Clock — 16 24 ns
tPLy - 16 24
. : ton__ | OO Q. Qe Qc. Qo Ce=15pF = 2 I
Propagation delay time
tPLH Clock Max/Min Ri=2kQ — 28 42 ns
tPHL — 37 52
tPLY R — 30 45
R Down/Up Ripple Clock — m 45 ns
tPLY , - 21 33
o Down/Up Max/Min — ) 3 ns
IPLH , - 21 33
L Enable Ripple Clock = 22 3 ns

BCOUNT SEQUENCES

Load
N
Data B
Inpets ¢
D
Clockh
Down/Up I
Embe G L .
1 iystrated below is the faliowing sequence;
- N— 1. Load {presst) to binary thirtesn.
[ 1 I | L 2. Count up to fourteen, fiftean {maxi-
& o] — — mumj), zero, one, and two.
7] . Count down to one, zero (minimum
Max/Mi (| 4 ’
. " - | fiftean, fourtesn, and thirteen,
wle ] LT
Clack Hlw s a4 |2 : 1 uu B ouon
p——Count Lip Infrbny e Coutt Dnwn ]
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EBTESTING METHOD

1) Test Circuit

| LUoad corgoit 1
| R Circuit :
Dl—lv—I—H—*ﬂ—H] i
' |
Co 1

i
Py ’}- |

~i—{ Sume us Load Crrcuit L ]
J—iﬂ Same an Load Circuit L
J‘Iﬂ. 4 Same a1 Losd Cirtuit 1.

Same a5 Load Ciruit L

Notes) 1. Cy includes probe and jig capacitance.
2. all diodes are 152074 ().

Waveform 3. Clock—Q

4.5V
‘—JEGIM! Ripple
Down/ Up Clock
Input I: —PClock
]’ &
[ gy S—
P.G. rl )
& ——p Q)
Lour = 500 Lo
—”[ £ p—C Qe
@
L a
F=—QLosd G|
Waveform
HET
Sl
Dara Inpumt
0%
f.ond Input

Cutput f

Input pulse: ty 1, 7447 <10ns, PRR=1MHz, Duty cycle<50%

Woaveform 1, Load—Q, Data—Q

Lond 3 / b
Daa /

vA-D

1.3V

1.3¥

i

Note)

1.3%

e

iPLn,

LV

Conditions on other inputs are irrelevant.

waveform 2. G—Ripple CK, CK—Ripple CK, Down/Up—
Ripple CK, Down/Up—Max/Min

W
Lwd |/ ov
W
Downs Up \ J!rn W b
v
W
Clock v fav \
o
w
¢ \
v
R ipplerClock v
MawMin
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H D 74 L S 1 9 2 @ Synchronous Up/Down Decade Counters (dual clock lines)

Synchronous operation is provided by having all flip-fiops
clocked simultaneously so that the outputs change coinci-
dently with each other when so instructed by the steering
logic. This mode of operation eliminates the output counting
spikes which are normally associated with asynchronous
{ripple-clock} counters., The outputs of the four master-slave
flip-flops are triggered by a jow-to-high-level transition of
either count {clock) input. The direction of counting is deter-
mined by which count input is pulsed while the other count
input is high. This counter is fully programmable; that is, each
output may be preset to either level by entering the desired
data at the data inputs while the foad input is low. The output
will change to agree with the data inputs independently of
the count pulses, This feature allows the counters to be used
as modulo-N dividers by simply modifying the count length
with the preset inputs. A clear input has been provided which
forces all outputs to the low level when a high leve! is applied.
The clear function is independent of the count and load in-
puts. The clear, count, and load inputs are buffered to lower
the drive requirements. This reduces the number of clock
drivers, ete., required for long words. This counter was design-
od to be cascaded without the need for external circuitry,
Both borrow and carry outputs are available to cascade both
the up-and down-counting functions.

The borrow output produces a pulke equal in width to the
count-down input when the counter underflows. Similarly,
the carry output produces a pulse equal in width to the count-
up input when an overflow condition exists.

The counters can then be easily cascaded by feeding the bor-
row and carry outputs to the count-down and count-up inputs
respectively of the succeeding counter,

M RECOMMENDED OPERATING CONDITIONS

HEBLOCK DIAGRAM
Borrow
—t= T Qutput
Daa —L Carry
Input A D__._ Qutput
Down Count oo p % —4—0 Quiput Qs
Up Count o——P &
Data — :
input B >
o —0 Output Qn
%
ey,
SEO
[an
Inpn € ™,
. L] p— Qurput Q¢
5
Dau =~ D.
Inpur D
Clear O—D'J R
o =0 {wpuc Qo
1 &
Losd o—a>
BPIN ARRANGEMENT
p—

Duta B
lnput

\E
afo]

Cutputn
Count | 4
Down

Inputs
Court
% (]

1

GND

[

B
x

A

[

@ Claar

Coamt
P hown  Berrew

L, Coanl

s Carry

Qc Lowd

L) [

-
[]

11 | Load

10 | Dasw € pInputs

9|D|uD

Item Symbel | min typ max Unit
Clock frequency Jrinek 0 - 25 MH:z
Pulse width te 20 - - ns
Setup time {Clear) LutC LR 40 - - ns
Setup time b 20 - - ns
Hold time h 3 - - ns

1Top Yiew:
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HD74LS192

BELECTRICAL CHARACTERISTICS ( Ta=—20~-+75C)

Item Symbol Test Conditions min typ”® max Unit
Vig 2.0 : - v
Input voltage
Vie - - 0.8 v
Vou Voo =4.75V, Vin=2V, Vir=0.8Y, Jow= —400::A 2.7 - - v
Output voltage oL =4mA - - 0.4
VoL Vee =475V, Vig=2V, ViL.=0.8V \'
for.=8mA - - 0.5
Tin Vee=5.25V, vi=2.7TV - - 20 uA
Enput current It Voo = 5.25V, Vi=0.4V - —0.4 mA
] Veo=5.25V, Vi=7V - - 0.1 mA
Short-circuit outpat current Jos Vor=5.26V —20 - —100 mA
Supply current*® Icc Vee=5.25V - 16 34 mA
Input clamp veliage Vix Vee =4.75V, In= — 18mA - . A
* Veoo=5Y, Ta=25°C
** Ioc is measured with all cutputs open, clear and load inputs grounded, and all other inputs at 4.5V,
ESWITCHING CHARACTERISTICS (Vtc=5V, Ta=25C)
{tem Symbol Inputs OQutputs Test Conditions min typ max Unit
Maximum clock frequency Suar 25 32 - MHz
tPLH - 17 26
Count-up Carry ns
tPHL - 18 24
[ - 16 24
P Count-down Borrow ns
tene Cir =15pF - 15 24
Propagation delay time teLn Re=2k0Q - 27 38
Either Count Q ns
o 30 47
thLi - 24 40
e w—— Load Q ns
IPHL i - 25 1 40
tPHL Clear Q s 23 E 35 ns
BCOUNT SEQUENCE (TR—
Load
[P
Vs
Procsh -
o
o]
Count Up
Caunnt Dumn
o] | U W
w ] 1 J 1 IR
R 1 I
o I 1 N
Carey [
Bar e LS
L] 9 Q 1 2 1 0 & 1 1

Sequernce )

Musiraied Jol 1 f——ComUprr—o b Coumt Dowa——=]
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HD74LS192

ETESTING METHOD

1) Test Circuit

¥ee

Load cireuit 1

7N Borrow
'
Up Qusput :_ﬁ_c:___________ -
Do 1t

Same ax Load Circuit L.

D
Output
C

Q Same a2 Losd Circuit L

P.G. O

Zowt=500

—0

See waveforms
o
.ii

L L1

Qs Same ac Losd Circuit L
OQutput

Same a8 Lowd Circuit L
Qut put

I

Notes) 1. Cy includes probe and jig capacitance.
2. All diodes are 152074 (3.
Input pulse: trpy, 1y <7ns, PRR=500kHz (Data input).
PRR=1MHz (except data input)
Duty Cycle=50%

Gof— Same aa Losd Circuit L

Waveform—1 fuex, trri, teae (Count Up)

J :
.
g g

trin{Messare at tesr}

Waveform—2 fu.., ters, teur (Count Down)

W

1.3¥  fray
\_j av

dum | Measuce ot taes)

Count
Dawn

[Maasure ot tan 1t

(Measare st tasd} trcn|(Meazure ot fusz)

Yo
'Y \ 1.3V 1.3V 1.3V
You
tray
[

Yor
Q L3V 1.3V
45 Yor
Chatputs tpar [[HORSUrE 4t biod) tpen || Menaure 1t tas2)
Von
Qe 1.3V 13V

s

¥ Vo
{Messure at tusr) trin] (Measure nt tya)

trNL
You
W Lav 13v
it Yor
{Measure before | elock of tae}lencl  trre
i”

(Messure 21 fies)
Notes) 1. for fmax, tTLH=tTHLS2S0S
2.ty is reference bit time when all outputs are high.

You

Borrow

=
o
<

Yo

Waveform—3 tees, tews, (Load, Clear—Q)

i tra

Yo w
1.3V Clanr
Voo kY
Dutputs rrr{Mobsure # les)
Vou v
Date Inputa
You (A=D1 o
[irraiMonsure at Losa} I
k]
Losd
w
?‘ew"b:r::)hn trsn{Measire 5t hoere}
‘t Vou Vor
Carey 13\' %;v Q Lav LW 13V
Voi
Notes) 1. Input pulse: t7z <o, tryz <Tns, PRR=1MHz, duty cycle 50% .
2. £t fong, (TLH, tTHLS2.508 Note) Input pulse: ryg g<7ns, trp;<7ns
3. 1y, is reference bit tirne when all outpuis are low,
2) Testing Table
Item From input o Inputs Quiputs
output CLR | Load| Up [Down| A B C D Qa Qs Qc Qn |Carry [Borrow
i GND [ 4.5V | IN [4.5V | GND [ GND | GND | GND | QUT [ OUT | OUT | OUT | QUT -
e GND [ 4.5V [ 4.5V | IN |GND |GND |GND [ GND | OUT | OUT { OUT | OUT - (ouT
Up Count GND | 4.5V | IN [ 4.5V | GND | GND | GND | GND | OUT | OUT | OUT | QUT | QUT -
ey Down Count GND | 4.5V | 4.5V| IN | GND |GND [ GND | GND | OUT | OUT | OUT | OUT - | ouT
tPHL Load—Q GND| IN [GND|[GND | IN IN IN IN |OUT [OUT | OUT | QUT - -
Clear—Q IN IN* |GND |GND | 4.5V | 4.5V [ 4.5V | 4.5V [ OUT | OUT | OUT | OUT s -
* for initislived
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H D 74L S 1 93 @ Synchronous Up/Down 4-bit Binary Counters (dual clock lines)

Synchronous operation is provided by having all flip-flops
clocked simultaneously so that the outputs change coingi-
dently with each other when so instructed by the steering
logic. This mode of operation eliminates the output counting
spikes which are normally associated with asynchronous
{ripple-clock} counters. The outputs of the four master-slave
flip-flops are triggered by a low-to-high-level transition of
either count [clock) input. The direction of counting is deter-
mined by which count input is pulsed while the other count
input is high, This counter is fully programmable; That is,
each output may be preset to either level by entering the
desired data at the data inputs while the load input is low.
The output will change to agree with the data inputs independ-
ently of the count pulses. This feature allows the counters
to be used as modulo-N dividers by simply modifying the
count length with the presat inputs. A clear input has been

EBLOCK DIAGRAM

Borrow
4 Dutput
. Carry
i Qutput
Data
Input A : P
Down
Gom = T 0w
Up Count o—[0 i3
Data
Inpw B 1 )
] o Ourput
T 7]
Data
Tnput C 1
g Output
T Qe
L &
Duta
Input
Clear P»Doj Y
w40 utput
T Qu
Load :»———Q J

B RECOMMENDED OPERATING CONDITIONS

-provided which forces ail outputs to the low level when a

high level is applied, The clear function is independent of the
count and load inputs. The clear, count, and load inputs
are buffered to lower the drive requirements. This reduces
the number of clock drivers, etc., required for long words.
This counter was designed to be cascaded without the need
for external circuitry. Both borrow and carry outputs are
available to cascade both the up-and down-counting func-
tions.

The borrow output produces a pulse equal in width to the
count-down input when the counter underflows. Similarly,
the carry output produces a pulse equal in width to the count-
up input when an overflow condition exists.

The counters can then be easily cascaded by feeding the bor-
row and carey outputs to the count-down and count-up inputs
respectively of the succeeding counter.

HEPIN ARRANGEMENT

Dae B

Tnput E I
B
QrE s
Quiputs
o[
i [
Inputs Count
oun!
el

16 I Vee
15 ioau A
Inpuis

Coml g rarfo— 13 | Borrow
Oulputs

D
p—4 12 [Carry
O— 11| Load

IC comt
0% Carryl

QCE—-& Ll
Outpurs [nputs
QDE—Q. e BILIE
CNDE I— L] Iihu o
{Top View)

Item Symbol | min typ max Unit
Clock frequency Jrtack 0 - 25 MH:z
Puise width I 20 - - ns
Setup time (Clear) tatetears 40 — - ns
Setup time [ 20 - - ns
Hold time b 3 - - ns

198



HD74L5193

BCOUNT SEQUENCES

cer [

Load

L

A
B

npes| I
o -

Connt up
Count Lawn
[
o -
Duiputy: ———
& .. lilusirated below is the following sequence:
[ 1. Ciear outputs to 2ero.
¢ 2. Load (preset} to binary thirteen.
" 3. Count up to fourteen, fifteen, carry, Zero, one, and two.
Borruw " P
o s W oL 2 P PR 4, Count down to one, zero, borrow, fiftean, fourteen, and thir.
tean.
e = Sl l:l'——'- . Count L

Clenr Frowes

MELECTRICAL CHARACTERISTICS (Ta=--20~+75C)

Ttem Symbol Test Conditions min typ* max Unit
Vi 2.0 - - v
Input voltage
Vie - - 0.8 v
Vou Vec =4.75V, Vie=2V, V1.=0.8V, lon= ~400pA 2.7 - - v
Output volt JoL=4mA - - 0.4
utpat voltage Vo | Veo=d.75V. Vik=2V, ViL=0.8V | v
foL=8BmA - - 0.5
Iru Vee=5.25V, Vi=2.1V - - 20 uA
Input current fre Voc=5.25V, Vi=0.4V - - -0.4 mA
It Vec=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current Ios Vec=5.25V —20 - — 100 mA
Supply curremt™ Icc Vec=5.25V - 19 34 mA
Input clamp voltage Vix Voe=4.75V, in=—18mA - - ~1.5 A
* Veo=5V, Ta=25°C
** I-c is measured with all outputs open, clear and load inputs grounded, and all other inputs at 4,5V
BSWITCHING CHARACTERISTICS ( Vec=5V, Ta=25C)
Item Symbol Inputs Qutputs Test Conditions min typ max Unit
Maximum clock frequency Suar 25 32 - MH:z
ter - 17
ul Count-up Carry i i
trHt, - 18 24 ns
tPLy - 16
Count-down Borrow 2 s
teni, Ce=15pF - 15 24 ns
Propagation delay time t =2kQ - 27
i Either Count Q Ri=2 38 =
trug - 30 47 ns
EPLH - 24
Load Q 40 ns
1713 - 25 40 ns
trHL Clear Q - 23 35 ns
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HD74LS193

.TEST'NG METHOD Waveform—1 faa., teen. tere (Count Up)
1) Test Circuit o dre
v
Count 1.3V Lav
p Ow .
L5V de (Bt ta e 1ol Pl Measure
~ {Mansure at RU fa4r) Vou
T_ Q L3V 13 / ;
[nput — Yoi
* traMeasure Jria{Mensare at toss)
E A M taaa) You
B ] 'Y Same an Load Circuit 1.
: ® g Qe L3V L
Zour= 500 3 I
&
+ D
@

] Same ax Load Circuit 1. i Yo
Ouw tru(Measure {Mearure at fass]
[ seme e ot Cirnt 1 '
v

- pe "
! Outpat o o) -
|——=of Load & S Same an Load Circurt 1. .
Clear Q 13 13v 1
Voo

Seme ax Losd Cironit L. .
roL(Mansure i1pin(Messure ot taes]

i

,}r a1 tasra)
Notes} 1. Cp includes probe and jig capacitance, Qo ‘LW
2. All diodes are 152074 @
Input pulse: tryz, tryz<Tne e o eyt Mot o)
Duty Cycle<50%, PRR=500kHz (Data input) W vor
PRR=1MHz (except data input) Carry 13V frav
Vou

Notes) L. for fmax ITLHITHLS2.5ns.
Waveform—2  fu., teiw, teas {Count Down) 2. Inis reference bit time when ail cutputs are low.

1= e
tn LTAL n.f:’ .L:'
—— 3V
Coun v Rav frav foav fuav W
Down oo Yosgd 1Y i v L o aveform—23 tpiy, tene (Load, Clear—Q)
{Mossure a1 coet J{tem trix[{Menmure a1 loss)
! Vou 3V
@ i Clear
Yor ov
tom f Monsure ot tas2) tria | Motpure ot tasa}
Vou 1
w
& 13V L3V » 30
© Vou Dats Inprts 1.3% L3v
Outpute oy Mwrurt at taes) tronf(Moasure nt tuse D 10%, 1L, S
R : Voo
& L '
it —— VoL Lead . 3
towe | (Mensure at ol ek ({Meawure 2t fase)
pinkd [ Meer, A
i Vou
Qo 13 : L3V
* Vo Q
(Measure wefore 1 clock of tasa){irm |(Measuue at ines) 1.3¥ 13v 1.3¥
4 LT Yor Yo
Borrow 13V Frav
Vo Note) Input pulse: 7y < 7ns, frrs7ns

Notes) 1. Input pulse: ’TLH§71“: fTHLSTnl, PRR=1MHz, duty
cycle 50%
2. for fmax. tTLH, ITHLS2-508
3. 1, is reference bit time when all outputs are high.

2) Testing Table

From input Inputs Outputs
Teem to output CLR | Load | Up |Down| A B C D Qa Qs Qc Qo | Carry |Borrow
Up Count | GND | 4.5V | IN | 4.5V | GND | GND | GND | GND | OUT | OUT | OUT | OUT | OUT | -
frez Down Count | GND [ 4.5V | 4.5V | IN | GND | GND | GND | GND | OUT | OUT | OUT | OUT | — | OUT
Up Count | GND |4.5V| IN | 4.5V | GND | GND | GND | GND | OUT | OUT | OUT | OUT | OUT | -
Y Down Count | GND | 4.5V | 4.5V | IN | GND | GND | GND | GND | OUT | OUT | OUT | OUT | - [our
Load—Q GND| IN |GND|GND| IN | IN | IN | IN |OUT|OUT{oOUT |OUT| - | -
e Clear—Q IN | IN" | GND | GND | 4.5V | 4.5V | 4.5V | 4.5V | OUT | OUT [ OUT |OUT | — | -
* for initialized
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H D 74 L s 1 94A @ 4-bit Bidiractional Universal Shift Registers

This bidirectional shift register is designed to incorporate
virtually all of the features a system designer may want in
a shift register. The circuit contains 46 equivalent gates and
features parallel inputs, parallel outputs, rightshift and left-
shift serial inputs, Operating-mode-control inputs, and a
direct overriding clear line, The register has four distinct
modes of operation, namely:

Parallel {broadside} load

Shift right {in the direction Q, toward Qp)

Shift left (in direction Qp toward Qs }

Inhibit clock {(do nothing)
Synchronous parallel loading is accomplished by applying
the four bits of data and taking both mode control inputs, SO
and §1, high, The data are loaded into the associated flip-
flops and appear at the outputs after the positive transition
of the clock input. During loading, serial data flow is inhibited.
Shift right is accomplished synchronously with the rising edge
of the clock pulse when S0 is high and S1 is low. Serial data

WMBLOCK DIAGRAM

for this mode is entered at the shift-right data input. When SO
is low and S1 is high, data shifts left synchronously and new
data is entered at the shift-left serial input.

Clocking of the flip-flop is inhibited when both mode con-
trol inputs are low.

EPIN ARRANGEMENT

S
Clurl 3 -—1 15|'v'c:
Shih | CLR
Ri.llltt 2 R 15 %
Serial-lnput
,ql 1 1A L 4|
3 Parallel
BE».—-—@ Qcf— 13 ] G | Outputs
Parallel
Trput e E
¢l 5 —C wh— 12 | &
DI § —¢ K 11| Clock

Shift 3
hf‘lT—L Sif—q 10| S

Serinl Input 5¢
9 ]5|
/

Mode Contro!

GND E

{Top View}

B COUNT SEQUENCE

Parallel laputs Clock Junorunonorunononunuruurunonunue
Mode [s._::."‘._!_"_'_l i
1] < Centre) i - ’

o cer U . ! W
Inputa o 1 T7 T ) (- —t S
‘ T ! Sralle) T T e T T o,

:.u.i': }‘ Shilt » —REL -t ; :

::.:1 ls':rinl B R P i i

Input Parsllet-lnpwiy ¢ ""E‘F;‘ : : E E '

hy b o | b —rhat T - ;
n o * T

ot wm o 5 el MM i _u :
— | I I L I T e T o T TR I e TN

Cluar e & -1 ' \

'R » & S P SN o WU gy Ty R B -

Parsilel Ontputs Clu‘r ““‘ S R oSl L b _-:;.,

EFUNCTION TABLE
Inputs Qutputs
MODE SERIAL PARALLEL .
CLEAR CLOCK

S0 So Err (ReRT | A T B [ Cc [ o | & | ® | & | @

L x X X x X x X X X L L L L

H X X L X X X X X x Qao Qso Qco Qoo

H H H ] X X ] b ¢ d a b ¢ d

H L H T x H X x x x H QAn QBn QCn

H L H T x L X X x X L QAn QBn QCn

H H L t H x X X x X Qen Qe Qo. | H

H H L 1 L X X X x x QBn QCn QBI L

H L L X x X X X x x QAo QBo QCn QDO

Notes) 1. H; high level, L;low level, X; irrelevant tions were established.

t; transition from low to high level

. 1; transition from high to low level

a~d; the level of steady-state input at inputs A,B,C, or D,
respectively

5. Qag~Qpag; the level of Qa, Qp, Qc, or Qp, respectively,

before the indicated steady-state input condi-

e

6. Qan~Qpn; the level of Qa, Qp. Qc, or Qp. respectively,
before the most-recent t transition of the
clock.
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HD74LS194A

BRECOMMENDED OPERATING CONDITIONS

Item Symbel min typ max Unit
Clock frequency Setoer 0 - 25 MHz
Clock pulse width twiCK) 20 - - ns
Clear pulse width teiCLR) 20 - - ns
Mode Controi 30 - - ns
Setup time A,B.C,D,R, L [- 20 - ns
CLR ({inactive state) 25 - - ns
Hold time b 0 - - ns
HELECTRICAL CHARACTERISTICS (Tae=-—20~+75C)
Item Symbol Test Conditions min typ® max Unit
Input voltage Vi 2.0 — v
Vir - - 0.8 v
Vou Vee=4, 75V, Vip = 2V. Vi = 0.8V, fon= — 400z A 2.7 - - v
Output voltage Vec=4.75V, Viy=2V, for=4mA - 0.4
VoL v
Vie=0.8V Jor=8mA - - 0.5
lin Vee=5.25V, Vi=2.7V - - 20 ul
Input current fie Vee=5.25V, Vi=0.4V - - —0.4 mA
It Vee=5.25V, V=7V - - 6.1 mA
Short-cireunit output current Ios Vec=5.25V —20 - — 100 mA
Supply current** Icc Vee=5.25V - 15 23 mA
Input clamp voltage Vik Vec=4.75V, hin=-18mA - - -1.5 v
* Voo=5Y, Ta=25°C
** With all outputs open, inputs A through D grounded, and 4.5V applied
t05,,S,, clear, and the serial inputs, /e is tested with a momentary
GND, then 4.5V, applied to clock.
BSWITCHING CHARACTERISTICS ( Vec =5V, Ta=25TC)
Item Symbol Inputs Outputs | Test Conditions min typ max Unit
Maximum ¢lock frequency Jovax 25 36 - MHz
tPHL Clear CL=15pF - 19 30 ns
Propagation delay time teLu Clock Q Ri=2kQ - 14 22 ns
tenL Clock - 17 26 ns
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HD74LS194A

ETESTING METHOD

1} Test Circuit Ver  Oupn

11

L i
Zour=500 Same ax Load Circuit L

— A o W‘
4 [? @ Same as Load Cirenit 1.
—-C Ot put]
f |

Sae Testing Table

Qo -ﬁi Same o3 Load Cirenit 1.

CLR

I

Notes) 1. Cy includes probe and jig capacitance.
2. All diodes are 152074 (B).

2} Testing Table

. F . tout Inputs Outputs
tem rom input to outpu CLR s So CK L R A B C. D an Qe Qc Q
right-shift 4.5V]|4.5v/GND| IN |4.5V] IN |GND|GND|GND | GND | OUT | OUT | OUT | OUT
Jres left-shift 4.5V |GND | 4.5v| IN | IN | 4.5V |GND|GND|GND |GND |OUT}OUT | OUT | OUT
Clear—Q iN |[4.5V]4.5v| IN {GND|GND | 4.5V | 4.5V | 4.5V | 4,5V | OUT | OUT | OUT | OUT
tet Clocka 45V |45V | GND| IN |4.5v| IN |GND | GaD | GND | GND | ouT | ouT [ ouT [ ouT
tres o 45V 145V |GND| IN | IN | 4.5V | GND| GND | GND | GND [ QUT | OUT | OUT | OUT
Waveform—1 (fm., CK-+Q} Waveform—2 (Clear—Q}
s ITNL
v
k1)
: : A
o o
v p—— 3V
L.R
Clesr
oy w
(L
You
o Vor

£1.3V

Notes) 1. Rightshift is measured with Qg at tyey, Qp at ty42, Q¢ Input pulse: ¢ty <1503, t g7, <608
8t taea, and Qp at tgeq. Leftshift is measured with Qu - =

at tyeq, Qp 3t tae3, Qc 2t ez, and Qp at tyy .
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H D 74 LS 1 9 5A.4-bit Parallel-Access Shift Registers

This 4-bhit register features paraliel inputs, paratiel outputs,
JR serial inputs, shiftoad control input, and a direct over-
riding clear. All inputs are buffered to lower the input drive
requirements. The registers have two modes of operation:
Parallel (broadside) load
Shift {in the direction Q4 toward Qp)
Parallel loading is accomplished by applying the four bits
of data and taking the shift/load control input low. The data

BBLOCK DIAGRAM

is loaded into the associated flip-flop and appears at the out-
puts after the positive transition of the clock input. During
loading, serial data flow is inhibited. Shifting is accomplished
synchronousty when the shift/fload control input is high,
Serial data for this mode is entered at the J-K inputs. These
inputs permit the first stage to perform as a J-K, D-, or T-type
flip-flop as shown in the function table.

EPIN ARRANGEMENT

Seeml barallel Inpurs S
Inputs Clear| © 16 vee
- - [I:: <]
] 2 —— 15 | Qs
Skt Lowd oo ﬁ;:z I: -
antrol tl: -
{
= - AE — 12 [ Qc ) Outpura
Clock g cfe 1 &
Clear oo
ey I - - n| 2 D CK 4 10 | Clock
s ] Shift/ Lond
L Ll E > E b i GND| 8 9 | Shit/Load
& L & ol Tup View)
Pacalle] Qusputs
BMRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Clock frequency Setocr 0 - 30 MH:z
Clock puise width o : betf K Alﬁ N ns
Clear pulse width | tett Li 12 . ns
S } o
Shift/load 25 ! |
Setup time ‘ Seiral and parallel data [ . “15 | ns
i Clear inactive-state . 25 H -
Release time - f"lral-:wﬁ . ; - 5 ns
Hold time b ! o ! - ns
BMFUNCTION TABLE
Inputs ~ Chutputs
Serial Parallei ! ~
Clear Shift/T.oad Clock ] X A B c D Qa Qs Qo Qn Qi
L x X X X X x x X I L 1 L H
H L 1 * X 8 b < d . a b ¢ d d
H H L x P x x x x 1 Qao Qoo Qoo Quo Qi
H H 1 L | H x x x X 1 Que | Qo | Qe | Qo | Qoo
h H H 1 L L X % > x L Qan 1 Qbe Qin Qun
H H 1 H H x x P x H ' Qan Qun Qen Qon
- H H 'T H L x x x X Qan ] Qan Qu. | Qo Qoo
Notes) 1. H; high level, L; low level, X; irrelevant 5. Qap~Qpos the level of Qu, Qp, Qc. or Qp, respectively,

1

1. 1, transition from low to high level

3. ; transition from high to low level

4. a~d; the level of steady-state input at inputs A,B.C, or D,
respectively
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before the indicated steady-state
tions were established.
6. Qan~Qpq: the level of Qa. Q. Qc, or Qp, respectively,
before the most-recent t transition of the
clock,

input condi-
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BMELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ® max Unit

Input voltage Vin 2.0 — - v
Ve - - 0.8 v

Von Vee=4.75V, Vie=2V, Wi =0.8V, Jou=—400pA 2.7 - - v

Qutput veltage Vor Vee=4.75V, Viu=2V, Tor=4mA - - 0.4 v

Vie=0.8V foL=8mA - - 0.5

i Vec=5.25V, Vi=2.TV - - 20 HA

Input current Ine Vec=5.25V, Vi=0.4V - - —0.4 mA
I Vec=5.25V, V=TV - - 0.1 mA

Short-circuit output current Jos Vee=5.25V —20 - -100 mA
Supply current** Iec Vec=5.25V - 14 21 mA
Input clamp voltage Vik Vec=4.75V, his=—18mA - - -1.5 v

* Veo=5V, Ta=25°C

** With all outputs open, shift/load grounded, and 4.5V applied to

followed by 4.5V, to clear and then applying & momentary groynd, foliowed by 4.5V, to clock.

ESWITCHING CHARACTERISTICS

{ Vee=5V, Ta=25C)

the J, i, and data inputs, {¢ is measured by applying a momentary ground,

Ttem Symboi Inputs Qutputs | Test Conditions min typ max Unit
Maximum clock frequency Sinax Clock [Qa—Qnp 30 39 - MHz
tent Clear |Qa—Qp Ce=15pF - 19 30 ns
) o tion delay ti t RL=2kQ - 1 2
ropagation delay time PLH Clock  |@a~@o, To L 4 2 ns
tPHL - 17 26 ns

S COUNT SEQUENCE

Clock

Clear

Serial
[nputs

Shifu Lod
Paratlet
Data Py

[nputs

Outputs l

G

Qu

Qe

a»

[

= L

-

]

-

1

[

[

1

[ 1

]

1

Serial Shil ]

-

Losd

|-——-—-——Slri|l Shif ———-
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HETESTING METHOD

1) Test

Notes)

Vec

Circuit e}
4.5¢
\
K
Ingmat S #Load
7 J
PL
. 4
Zoutw 0% i
» L)
§ ®
# | E . I
T Y
3
PG
&
Lout =409 o
o
ﬁ;’ f—~——JCLR
/ &

1. Cy includes probe and jig capacitance.
2. All diodes are 152074 ().

2) Testing Table

LA

Load circuit |

Sama a0 Load Crrcwic 1

Same a1 Load Cirrunt )

]

Seme as Load Crromt 1. —I
|

]

Sawe s Load Corcunl |

1 From input Inputs Qutputs
*" | cooutt [ CLR[Shift/Load| J | K |CK | A | B | C | D | @ | Q@ | Q | @ | @
Faas 4.5V | 4.5V | 4.5V | GND| IN [4.5V|4.5V 4.5V 4.5V | OUT | OUT | OUT | OUT | OUT
toi gffjrq‘l: IN | GND |4.5V[4.5V i IN |4.5V|4.5V | 4.5V ) 4.5V | OUT | OUT | OUT | OUT | -
trin Clock— 4.5V | 4.5V [4.5V GND| IN | 4.5V | 4.5V |4.5V | 4.5V | OUT | OUT | OUT | OUT | OUT
truc Qa=Qo, Qv 45y GND 4.5V |45V IN | IN [ IN | IN | IN |OQUT|OUT|OUT |OUT | OUT
Waveform feietm=
_r_rﬂ.
Clear
Clack
Duta
Shil/ Load
p——irNL
Ouiputs Q
Notes} 1. Input pulse; trL s 1508, [Ty 6ns, PRR=1MHz, duty

206

cycle 50%

2. A ciear puilse is applied prior to each test.

3. Propagation delay times (fp 4 and tpyyy) are measured at
tn+7- Proper shifting of data is verified at fp.q with a func-
tional test.

4 JandK inputs are tested the same as data A, B, C, and D

R RN

inputs except that shift/icad input remains high.

. tn; bit time before clocking transition.

ey bit time after one ciocking transition.
tpeq; bit time after four clocking transition.



H D 74 L s 2 2 1 @®Dual Monostable Multivibrators

This multivibrator features a negative-transition-triggered
input and a positive-transition-triggered input either of which
can be used as an inhibit input. Pulse triggering occurs at a
particular voltage level and is not directly related to the tran-
sition time of the input pulse. Schmitt-trigger input circuitry
(TTL hysteresis) for B input allows jitter-free triggering
from inputs with transition rates as slow as 1V/s, providing
the circuit with excellent noise immunity of typically 1.2V,
A high immunity to Vg noise of typically 1.5V is also
provided by internal latching circuitry. Once fired, the outputs
are independent of further transitions of the A and B inputs
and are a function of the timing components, or the output
pulses can be terminated by the overriding clear. Input pulses
may be of any duration relative to the output pulse. Output
rise and fall times are TTLl compatibie and independent of
pulse length.

Typical triggering and clearing sequence are illustrated as a
part of the switching characteristics waveforms. Pulse width
stability is achieved through internal compensation and is
virtually independent of Vg and temperature,

In most applications, puise stability will only be limited by
the accuracy of external timing components. Jitter-free opera-
tion is maintained over the full temperature and V¢ range for
more than six decades of timing capacitance {10pF to 10uF)
and more than one decade of timing resistance {2k to

HPIN ARRANGEMENT

]AE
IBE

ICLR| 3

16 | ¥er

1 Rext/
18 Cext

14 ] 1 Cext

e

2 Cext E

2 Rex1/

Cext E
GNDE

12 f2Q

11 IZCLR

1o]28

9 I?J\

{Top View)

HBLOCK DIAGRAM (%)

—>

L7y

100kS2). B o—meeed _
Throughout these ranges, pulse width is defined by the rela- ? <9
tionship: t,, fout}=Cext* Rext* 1n,2. Claae
EFUNCTION TABLE o
Inputs Qutputs
Clear A B Q Q
L x x L H
H X L H
x % L L H
T w L ! I e
H | H JL 1
1 L H I ey
H; high level, L; low level, X; irrelevant. 1; Transition from low to high level.
+; Transition from high to low level, 11; one high-level pulse,
1r; one low-level pulse.
BWRECOMMENDED OPERATING CONDITIONS
Item ‘ Symbol min typ max Unit
Rate of rise or fali Sch‘mlt.t input, B dVids 1 — - V/s
of input pulse logic input, A 1 — — V/us
. AorB otin) 40 - -
Input pulse width Clear o m — — ns
Setup time e 15 - - ns
External timing resistance Rent 1.4 - 100 kg
External timing capacitance Cext i} - 1,000 uF
Dut I Rr=2kQ - _ 50 .
yeyele Rr=100kQ Z = % %
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BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Cenditions min typ” max Unit
A vrt Vec=4.75V 1.0 2.0 v
Threshold volt % Vec=4.75V 0.8 1.0 - v
reshold voltage 5 Vr* | Vee=4.75V = 1.0 2.0 v
B Vr- Ver=4.75V 0.8 0.9 - v
Vou Vee=4.75V, lon=—400u A 2.7 - - v
Output voitage IoL=4mA - - 0.4
Vi Vee=4.75V v
o “ foL=8mA - - 0.5
Iin Vee=5.25V, Vi=2.7TV - - 20 nA
A - - —0.4
Input current B, Clear Ire Vee=5.25V, Vi=0.4V — - s mA
It Vee=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current los Vee=5.25V —20 - ~100 mA
Suoel . i v 5. 25V CGuiescent - 4.7 11 A
: cc=5.
Upply curren e ¢ Triggered - 19 27 m
Input clamp voltage Vin Vee=4.75V, Lin=—18mA - - —-1.5 V'
" Vee=5V, Ta=25°C
ESWITCHING CHARACTERISTICS ( Vcc=5V, Te=25C)
Item Symbol | Inputs {Outputs Test Conditions min typ max Unit
A Q - 45 70
iPLK ns
B Q 35 55
P o delay G A qQ Co1=80pF - 50 80
t tPHL — ns
Topagation delay time B Q ; Ren=2kQ - 40 65
tPHL Clear Q } Cu=15F - 35 55 ns
tPLy Clear Q ! R=ae - i 65 ns
ow=SOpF. Reai=2kQ 70 120 150
0 e wdth Ao BlQor Cesi=0, Resr=2kG 20 47 0 ns
t wlowt!
utput pulse wi frtewer - 207 o Cen=100pF. Ro=10kQ | 600 | 670 | 750
i . : Cer =14 F, Reur=10kQ 6 | 67 | 75 | ms
HETESTING METHOD
1} Test Circuit
A lapwt
Ve
PG | I—
rovs =502 Cert | Rew T R :
T it Tra FowrCon ] L g ] e
PG k i I :
D 4 |
CUR inpa u
’l' i LR ’l'
z:fm ' Notesj 1. C; includes probe and jig capacitance.
i 2 Alldiodes are 152074 (.
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Waveform
iruy '
m -"_“ THL b —ard (]
eros —— »
w
¥ vy [
B Ingut 1.3¥ LIV 5 108 108, "
10% 10% av Z §uns
w
f———at0
n W CLR \ /
13y
CLR -\1.3\’ / "
bt o (41 [
] S
v i
Q 13V L4
1.3V 1.3V : — Vtrin [)
— o .
f=—trin — Vo
You
) 13V L
e 13¥ 1av ) .
You Poteni "

Trigger from A, then clear (B input is high).
Trigger from B, then clear (A input is low). e (B imp igh

frut 11w

A trag "
S0%
3V A
50/ ;
[ \ % 1% . o
o
B lnpwt 19% w3 Yy
&60ny— v 0 Vo
W
CLR 1.3V { L A L
L e Yoo
Vou t
/ \ ‘ o
Q ¥ai

Trigger from B, then clear (A input is low). Trigger from A (B and clear inputs are high).

Yo

il

B Inpuat
Note) Input pulse: rrp 5 15ns, tryr <6ns, PRR=1MHz
& 50n;
LLR £V
If_-!s:r_-é\
q A

Y

———— A,
Not Triggered

Clear overriding B, then trigge: from B.

Triggering from positive transition of Clear.
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H D 74 L S 240 @ Octal Buffers/Line Drivers/Line Receivers {inverted three-state outputs)

EBLOCK DIAGRAM (13) SIFUNCTION TABLE HPIN ARRANGEMENT
Inputs Output W,
© A Y weZH %7 70 Vee
H x z ""E‘%’\-\‘% {15] 2¢
L H L zr.[_T_l \ E "
L L H LAy E%'—\ %—B 2h
Note) H; high level, m[5] \_ f1e] %
L:low ievel, ™ E% %—E 2he
;.’.( &i:tf; }:’;;—timpedan(z) state ZY'E hs‘ 1
' of a 3-state output 1M E%—\ %— 1324
2%, E EI "
avo 10 \%— T e
Top View)
HMELECTRICAL CHARACTERISTICS ( Ta=—20~+75C)
Item Symbol Test Conditions min typ® max Unit
[aout vol Vin 2.0 - - \
tage
nput vortae Vi - - 0.8 v
Hysteresis Vr-Vr | Vee=4.75V 0.2 0.4 - v
Vee=4.75V, Vie=0.8V, los=-ImA 2.4 - -
Vou v
Vin=2V Vie=0.5V, foy=—-15mA | 2.0 -
Cutput voltage ;
Vee=4.75V, Viu=2V, for=12mA - - 0.4
Vou v
Vie=0.8V lor=24mA - - ‘ 0.5
fozi Vee=5.25V, Vin=2V, Vo=2.7TV - ; 20 zA
Output current
ozt Vie=0.8V Vo=0.4V - - 1 —20 A
Iin Vee =5.25V, Vi=2.7V - - 20 ui
Input current Iio Vee=5.25V, Vi=0.4V - - o=0.2 mA
I Vee=5.25V, Vi=7V - : 0.1 mA
Short-circuit output current Tos Vee=5.25V —40 - - 225 mA
Qutputs high - 13 23
Supply _
Outputs low kc Vec=5.25V 26 44 mA
current*” .
All outputs disabled ) - 29 50
Input clamp voltage Vix I Vec=4.75V. Iiv=—18mA - - -1.5 \
* Voo=5V. 1e=25°C
** Ire is measured with all cutputs open.
ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Ttem Symbol Test Conditions min typ max Unit
tPLH - 9 14
Propagation delay time ns
tPhL - 12 18
Cr=45pF, RL=667Q
o tze - 20 30 ns
ble ti
utput enable time o _ 15 73 o
ez - 15 25 ns
QOutput disable time Ci=5pF, R.=667Q
thz — 10 ; 13 ns

Note}  Refer o Test Circuit and Waveform of the Common |tem
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H D 7 4L s 2 41 @®0Octal Buffers/Line Drivers/Line Rac?ri\\é%rs;nverted three-state outputs)

EBLOCK DIAGRAM (1s) EBFUNCTION TABLE BPIN ARRANGEMENT

Inputs Output v,

A.o—%—-« ¥ ¥ 2G A Y i EJ_%? [20] vec

H L x z . E%'\é 1] 16

Az o——‘: :—‘ Yz L H H H ZYcE \— E M

L H L L Whaf 4 %_\ %E Y

A j——a Ya A ZYsE 18117
Note) Hj high level, \_

e \F L;‘l‘owllevel, WL %-\ )
RN - S——- Role N
;o -impedance

3 of a 3-state output [ %»—\ EE
ﬂo——@-—— s _:-3] "
Thate) \
cxo e %—T_l_]zm
{Top View)
EELECTRICAL CHARACTERISTICS ( Te=—20~ +75C)
Item Symbeol Test Conditions min typ” max Unit
Inout vol Vir 2.0 - - \'
nput voitage Vit — — 08 v
Hysteresis Vrr—Vr | Vec=4.75V 0.2 0.4 - v
Ve =4.75V, Viw=2V, Vi.=0.8V, for=—ImA 2.4 - -
Vou v
Out : Vec=4.75V, Vig=2V¥, ViL=0.5V, lor=—15mA 2.0 = -
t
utpat voltage v Voo —4.15V, Via=2V. | IoL=12mA | - - 0.4 v
o ViL=0.8V lc=2mA | - - 0.5
Out ; Iozw Vee=5.25V, Viu=2V, Vo=2.7V - - 20 A
t
Hiput curren foz Vii=0.8V Vo=0.4V | - - -w |
Iy Vec=5.258V, Vi=2.7V - = 20 uA
Input current Ie Vee=5.25V, Vi=0.4V - - -0.2 mA
I Vec=5.258V, Vi=1V - - 0.1 mA
Short-cireuit output current los Vee=5.25V —40 - —-225 mA
Outputs high - 13 23
Supply
. Qutputs low fee Vec=5.25V - 27 46 mA
current
All outputs disabled - 32 54
Input clamp voltage Vix Vec=4.75V, hv=—18mA - — —1.5 AY
* Vo5V, Ta=25°C
** oo is measured with all outputs open.
ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
i - 18
Propagation delay time e 12 ns
IPHL - 12 13
CL=45pF, RL.=667Q
X k2L - 20 30 ns
Output enable time
tzn - 15 23 ns
I —
Qutput disable time Lz C.=5pF, RL=6670 15 25 ns
thz - 10 18 ns

Note) Refer to Test Circuit and Waveform of the Common ltem
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H D 74 L s 242 ®Quadruple Bus Transceivers (with three-state outputs)

EBLOCK DIAGRAM

GAB

Transcever 174
B |

BFUNCTION TABLE

#PIN ARRANGEMENT

T
Control input i

Data port status

Gnb Ef% ~

NC| 2

Ef

N
BAE
w[]
(JNUE

I —

r__r—

s

i
:

“““ pase {Top View:
GAB GBA A B
H H Inverting output | Input EBRECOMMENDED OPERATING CONDITIONS
L H *
Ttem Symbol | min typ max Unit
H L Isolated | Isolated
Toxn - =15 mA
L L Input | Inverting output Qutput current ! e e e
Tov. 2 mA
Notes} 1. H;high level, L; low level .
2. *; Possibly destructive oscillation may occur if the transceivers
are enabled in both directions at once.
BELECTRICAL CHARACTERISTICS (Ta=-—-20~+75C)
Item Symbel I Test Conditions min typ® max Unit
1 | Viu 2.0 - v
nput volta
4 8e Vie - ; 0.8 )
Hysteresis Vrt— V| Vee=4,75V 0.2 0.4 1 - A
v Voo =4.75V, Vig=2V, V10,8V, Jon=~3mA | 2.4 - v
. Ve =475V, Vin=2V, Vi£=0.5V, lon= - 15mA 2 - -
Qutput voltage
Jor=12mA - 0.4
Vou. Vee= 4,75V, Vin=2V, ViL=0.8V v
for=24mA - - 0.5
Tozn Vo=2.7V - - 40
Output current Veo=5.25V, Vin=2V, ViL=0.8V uA
loze Vo=0.4V - 200
bt Vee=5.25V, Vi=2.7V - 20 uh
A Input Vee =525V, Vr=0.4V, GAB and GBA at GND - - L --0.2
| B Input HE Voe=5.25V, Vi=0,4V, GAB and GBA at 4.5V - - -0.2 mA
t t iy
FEM WTTER 1GAB or GBA Vec=5.25V, V=04V . — | oz
Aor B Vee=5.25V, Vr=5.5V - - 0.1 A
m
GAB or GBA | Vee=5.25V, Vi=1V - 0.1
Short-circuit output current |lfos Voo =5.25V - 4{) - - 225 mA
Iecn - 22 38
Supply current®” Tecr Vee=5.25V - 29 50 mA
Hecz 29 50
Input clamp voltage [Vm Vec=4.75V, Iiv = —18mA - - 1.5 v

* Vee=5V., Te=25°C

** With all outputs open, f¢¢ is measured with transceivers enabled in one direction only, or with all transceivers disabled.
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ESWITCHING CHARACTERISTICS ( Vcc=5V, Te=25C)

Item Symbol Test Conditions min typ max Unit

[} - 9 14

Propagation delay time il
tPHL CL=45pF - i2 18
tzL Ru=667Q - 20 30

Qutput enable time ns
tzw - 15 23
] Cr=5pF - 15 25

Qutput disable time L LR
thz RL=667Q - 10 18

Note} Refer 1o Test Circuit and Waveform of the Common Item
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H D 74 L S 243 ®Quadruple Bus Transceivers (with three-state outputs)

MBLOCK DIAGRAM

GAB ©

LBaoO—

BFUNCTION TABLE

Transceiverllid -

]
|
I
]
I
!

HPIN ARRANGEMENT

EABE
NCE
. [T
z,\E—
JAE

Nole 3

H

Y Y

g2

j2%t:

:

{ Top View
Control input Data port status
GAB GBA A B
H H Output Input HMRECOMMENDED OPERATING CONDITIONS
L H * Item Symbol | min typ max Unit
H L Isolated Isolated U fow - - -15 mA
- Qutput current ‘r
L L Input Qutput [ fee - - 24 mA
Notes) 1. H;high level, L; low level
2. *; Possibly destructive oscillation may occur if the transceivers
are enabled in both directions at once.
BELECTRICAL CHARACTERISTICS (Tg=—20~+75C)
Item Symbol Test Conditions min typ’ max Unit
Tnpat voit Vin 2.0 - - v
o
npat volisee Vie - - 0.8 v
Hystfresis Vrt— Vi | Vee=4.75V 0.2 0.4 - v
v Vee=4.75V, Viy=2V, ViL=0.8V, Jov=—3mA 2.4 - - v
(0
Vec=4_75V, Vin=2V, ViL=0.,5V, ou= —15mA 2 - -
Qutput voitage
lor=1ZmA - - 4
Vour Vee=4.75V, Viu=2V, ViL=0.8V v
loL=24mA - - .5
0 fozn Vee=5 25V, Vig=2V, Vo =0 8V |10 2:1Y - ~ 49 A
tput t =9, s VIH=2V, =W,
srput eurren ozt “ i " Vo=0.4V - - | - |
Iiw Vee=5.25V, Vi=2.7V - - 26 uA
A input Vec=5.25V, Vi=0_4V, GAB and GBA at GND - - —0.2
| B input  |fiz Vec=5.25V, Vi=0.4V, GAB and GBA ot 4.5V - - ~-0.2 mA
t
nput current ZAB or GBA Veo=5.25V. Vi—0.4V — _ 0.2
AorB Vec=5.25V, Vi=5.5V - - 0.1 mA
GAB or GBA | ' Vec=5.25V, V=1V - - 0.1
Short-circuit output current |fos Vee=5.25V —40 - —225 mA
feen - 22 38
Supply current®* fece Vee=5.25V - 29 50 mA
Iecz - 32 54
Input clamp voltage Vik Vec=4.75V, Iin= —18mA - - -1.5 v

* Vee=5V, Ta=25°C

** With all outputs open, fcp is measured with transceivers enabled in one direction only, or with all transceivers disabled.
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ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Test Conditions min typ max Unit

tPLH - 12 18

Propagation delay time
tPHL Cr=4wpF - 12 18
tze RL=667Q - 20 30

QOutput enable time ns
tzy - 15 23
Lz Ci=5F - 15 25

Output disable time
3774 R.=667Q - 10 18

Note} Refer to Test Circuit and Waveform of the Comman Item
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@®0ctal Buffers/Line Drivers/Line Receivers
{non inverted three-state outputs)

EBBLOCK DIAGRAM()z)

m_%‘ Y
m_{kﬁ "

HEFUNCTION TABLE

Inpul Output
G A Y
H X Z
L H H
L L L
Nate) H; high level,
L; low fevel,
X irrelevant

Z; off (high-impedance) state
of a 3-state output

HPIN ARRANGEMENT

]CE
m (]

o

N

G

[20] vee
E 2
E o

]
w[]

%

EZM

ZYIE
[T
2\’=E

E}m
ol
E 1Y

IME

ARARAR

Q_
\\:%]-
N

[13] 2

ZYli g

E 1%

=

snpfio E‘ 241
I Top View:
BELECTRICAL CHARACTERISTICS ( Ta=--20~+75C)
Ttem ! Symbol Test Conditions min typ* max Unit
Inout volt Vin 2.0 \'
fiput volta, e
g e Vie 0.8 v
Hysteresis V=V | Vec=4.75V 0.2 0.4 v
Vie=0.8Y, fos= - 3mA 2.4
Vow Vee=4.75¥, Viu=2V v
Vir=0.5V, fov= - 15md 2.0
QOutput voltage e -
Vec=4.75V, Vin=2V, lor=12mA - 0.4
VoL \
Vie=0.8V IoL=24mA - 0.5
Tozn Vee =5.25V, Vin =12V, Vo=2.7V - - 20
(atput current wA
Izt ViL=0.8V ) Ve=04V - - —-20
Iy Vee=5.25V, Vi=2.7V - 20 uA
Input current I Vee=5.25V, Vi=0.4V -0.2 mA
L Vee=5.25V, Vi=7V 0.1 mA
Shert-cireuit output current los Vee=5.258V ~40 225 mA
Qutput "H” - | 13 23
Supply e i
Qutput "L Ioe Vee=5.25V - 27 46 mA
current I
All outputs disabled 32 54
Input clamp voltage i Vik Vee=4.75V, Lixn=- 18mA - -1.5 \
* Vee=5V, Ta=25°C
** o is measured with all outputs open.
BSWITCHING CHARACTERISTICS ( Vec=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
ik - 12 18
Propagation delay time r ns
e Co=45pF, RiL=6670 - 12 18
. tr1 LTRSS 20 30 ns
Qutput enable time o 15 73 ns
trz 15 25 ns
Qutput disable time Jrovmm e Ci=5pF, Rr=667Q
tuz 10 18 ns

Note)
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H D 74L S 245 ®0ctal Bus Transceivers (with three-state outputs}

This octal bus transceiver is designed for synchronous two-

way communoication between data buses. The control function
implementation minimizes external timing requirements, The
device allows data transmission from the A bus to the B bus or
from the B bus to the A bws depending upon the logic level
at the direction control (DIR) input. The enable input (G) can
be used to disable the device so that the buses are effectively

isolated.

EBLOCK DIAGRAM

Enable
§—1—d
DHrection
Control 1
DER

EFUNCTION TABLE

DIRECTION
ENAEBLE CONTROL OPERATION
DIR

L B data to A bus
L A data to B bus
H Isolation

H; high level,

L;low level,

X irrelevant

Transceiver( 1/8)

ERECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
Iow - - —15 mA

Output current
Jor - - 24 mA

mnE
At Eg
e
As E—}—F‘/‘—'

=

™

EABSOLUTE MAXIMUM RATINGS

BPIN ARRANGEMENT

20| vec
19 | Enable
G

mE
1] &
[15] =

o

13 [ Bs

E’Br

11] Be

{Teop View)‘

Item Symbol Ratings Unit
Supply voltage Vee 7.0 v
Input DIR, G 7.0
Viw
voltage A B 5.5
Operating temperature range Tope —20~+75 'C
Storage temperature range Teex —65~ +150 'C
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HD74LS245

BELECTRICAL CHARACTERISTICS ( Ta=—20~+75C )

Ttem Symbol Test Conditions min typ ™ max Unit
I , Viu 2.0 - - v
t voltage
e ® Vie - - 0.8
Hysteresis Vr'— V1 | Vee=4.75V 0.2 0.4 v
Vee=4.75V, Via=2V, Tow=—-3mA 2.4 -
Vou v
Vie=0.8V Iow=—15mA 2 -
Output voltage
Vee=4.75V, Via=2V, lor=12mA - - 0.4
Vor v
Vie=0.8V for=24mA - 0.5
fozu Vee=5.25V Vo=2.7V - - 10
Qutput current - Y.
JozL G=2V Vo=0.4V - - —200
Irn Vec=5.25V, V,=2.7V - 20 A
I Vec=5.25V, Vi=0.4V - - —-0.2 mA
Input current
Aor B Vi=5.5V - - 0.1
= 5L Vee =5.25V mA
DIR or G Vi=TV - - 0.1
Short-circuit output current Ios Vee=5.25V —40 - —225 mA
Iecn - 48 70
Supply current** j Vee=5.25V - 62 90 mA
Ieez 64 95
Input clamp voltage Vix Vee=4.75V, lixn=—1BmA - = -1.5 A
*Vee=5V, Te=25°C
** I is measured with all outputs open.
EBSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min Lyp max Unit
trin 8 15
Propagstion delay time -
teHL C1.=45pF - 8 15
tzr R1=667Q 27 40
Output enable time ns
tzH 25 40
tiz C1L="5pF - 15 25
Qutput disable time
thz Ri1L=667Q 5 25

MNotel  Refer to Test Circuit and Waveform of the Common Irem
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H D 7 4 L s 2 4 7 @BCD-to-Seven-Segment Decoders/Drivers {with 15V outputs)

The HD74L5247 is electrically and functionally identical to
the HD74L547, respactively, and has the same pin assignments

HMBLOCK DIAGRAM

as its equivalents, .
It can be used interchangeably in present or future designs to A o—p)
offer designiers a choice between two indicator fonts. The 'f
HD74L547 composes the /~and the “ without tails and the B o—1{> b
HD74LS247 composes the [ and the “Jwith tails. Composi- Inputs [D-
tion of all other characters, including display patterns for BCD Ce— 1 ¢
inputs- above nine, is identical. The HD74L5247 features {4
active-low outputs designed for driving indicators directly. D o0 @ 4 Outputs
All of the circuits have full ripple-blanking input/output con- BI/REO liic:=
trols and a lamp test input. Blanking Input or ED : .
Segment identification and resultant displays are shown below, Ripple-Blanking ] lis
Display pstterns for BCD input counts above 8 are unique Output THH
symbols to authenticate input conditions. This circuit incorpo- ! f
rates automatic leading and/or trailing-edge zero-blanking con- L'mp'f;;z" e
trol {RBI.and RBO). Lamp test {LT) of this type may be per- REI - u e )
formed at any time when the B1/RBO node is at a high level, Ripale-Blanking
This type contains an overriding blanking input (B} which Input
can be used to control the lamp intensity be pulsing ot to
inhibit the outputs. EPIN ARRANGEMENT
1 {s 1 Evﬂ
npyts
EABSOLUTE MAXIMUM RATINGS CE JE"
Item Symbol Ratings Unit Lamp Tex: E :_]-E'
Supply voltage Ve 7.0 v ke ““P“'E >—EI'
Input voltage Vi 7.0 A RB ln'me ::IL—EI, Outputs
?t‘::?{mc:rd:;’;t cycle=10%) Totsears 200 mA Jpure {DE Iﬂt
?utput current Totogn 1 mA A E E[‘
off-state} " GNDE II’
Operating temperature range | Topr —20~+75 ke .
Storage temperature range Tute — 65~ + 150 T (Top View!
BRECOMMENDED OPERATING CONDITIONS
Item Symbeol min typ max Unit
Output voltage a~g Votern - = 15 Vv
a—g Totem - - 24 mA
Qutput current BI/RBO Ion - - —5¢ uA
BI/RBO Jor - - 3.2 mA

C l:leilE:I'T:kg.1:§-lj=l:§:l'5:l.: ===l ]

L w on oW s
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HD74LS247

@FUNCTION TABLE

Decimal or Inputs : Qutputs
BI/RBO T Note
Function LT RBI D C B A a b c d € f g
[ H H L L L L H ON ON ON ON ON ON OFF
1 H X L L L H H OFF | ON ON OFF | OFF | OFF OFF
2 H X L L H L H ON ON | OFF ON ON OFF ON
3 H X L L H H H ON ON ON ON OFF | OFF ON
4 H X L H L L H OFF | ON ON OFF | OFF | ON ON
5 H X L H L H H ON OFF | ON ON OFF | ON ON
. H X L H H L H ON OFF | ON ON ON ON ON
---- 7 H X L H H H H ON ON ON OFF | OFF ! OFF | OFF
8 H X H L L L H ON ON ON ON ON ON ON 1
9 H X H L L H H ON ON ON ON OFF ON ON
10 H X H L H L H OFF | OFF | OFF | ON ON OFF ON
11 H X H L H H H OFF | OFF ON ON OFF | OFF ON
12 H X H H L L H OFF | ON OFF | OFF | OFF ON ON
13 H X H H L H H ON OFF | OFF ON OFF ON ON
14 H X H H H L H OFF | OFF | OFF ON ON ON ON
15 H bt H H H | H H OFF | OFF | OFF | OFF | OFF | OFF | OFF
Bl X X x X Xy X L OFF | OFF | OFF | OFF | OFF | OFF | OFF 2
RBI H L L L L L L OFF | OFF | OFF | OFF | OFF | OFF | OFF 3
LT L x X x B4 X H ON ON ON ON ON [ ON ON 4
H: high level, L; low level, X; irrelevant 3. When ripple-blanking input (RBI) ard inputs A, B C, and
Notes) 1. The blanking input (BI) must be open or held ai a high D are a low level with the lamp test input high, all segment
logic level when output functions 0 through 15 are desired. outputs go off and the ripple-blanking output (RBO) goes
The ripple-blanking input (RBI) must be open or high if to a low level (response condition).
blanking of a decimal zero is not desired. 4. When a blanking input ripple blanking input (BI/RBQ) is
2. When a low logic level is applied directly to the blanking open or held high and a low is applied to the lamp-test in-
input (BI), all segment outputs are off regardless of the put, al]l segment outputs are on.

tevel of any other input

MELECTRICAL CHARACTERISTICS ( Ta= — 20~ +75C)

Item Symbol ‘ Test Conditions min typ” max Unit
Viy i 2.0 - - v
Input voltage Vo - - . = 0 v
BI/RBO Vou | Vee— 4.1V, V=2V, Vie=0.8Y. fow= - 50 A 24 | - v
Output voltage | E;O o T Vee=4.75V, Vin=2v loo=16mAl — E - 0.4 v
Vie=0.8V for=3.2mA - - 0.5 !
. QOutput current a~g Towern Vee=5.25Y, V=2V, V1L =08V, Vourn=15V - - 250 i uA
X Vee=5.25V, Vie=2V Inwa =12mA - - 0.4
Output voitage a~g Voren: : Vii=0. 8V PIETYEYY — - o5 [ v
Iw | Vee=5.25V, Vi=2.7V - 20 1 A
Bi/RBO ! - - 0.4
Input current It | Vee=5.25V, Vi=0.4V - . mA
BI/RBO \ | - - —1.2 N
I Vec=5.25V, Vi=7V - - 0.1 mA
Sokput currans Bl/RBO Ios Vee=5.25V 0.3 . 2 mA
Supply current** Iec Vee=5.25V ' - 7 13 ~ mA
Input clamp voltage Vix Vee=4.75V, Iv=—1BmA L= - 15 v

* V=SV, Te=25"C
** [ is measured with all outputs open and all inputs at 4.5V.
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HD74LS247

HESWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)

[tem Symbol Input Test Conditions min typ max Unit
A - - 100
Turn-on time ton ns
RBI C.=15pF, R.=6650 — — 109
A ¢ pr. - - 100
Turn-off time bogf ns
RBI - - 100
MTESTING METHOD
1} Test Circuit v:'fr
.5
\ ) D—\ . L
Irgws b e me—— e
i : ‘
¥ ; o
PG, - H ¢ p———0
Zoul =500 E I+ ] D-—--»—»./o CL
- RBI
,l’ L ni/reo ! 3—/0
’ P o——/)
-
2) Testing Table
Item Inputs Qutputs
RBI D C B A a b [ d e f g
4.5V GND GND GND IN ouT = — ouT QuUT QUT —
ton 4.5V GND GND 4.5V IN — — QUT - OUT - -
teff 4.5V GND 4.5V 4.5V IN = oUT - QuT ouUT ouT oUT
IN GND GND GND GND ouT OUT ouT ouT ouT QuUT -
Waveform
iTLm LTS
o ) w
Tnput } Lav l.il’k
0, 104
(13
— ——ta +._ v
Inephuse Dupen Lav Lav
LCTS
1 togt

Ow -of -phisd Qutpit

Notes) 1. Input pulse: t77y4<15ns,
tryys6ns, PRR=1MHz,

duty cycle=S0%.
2. Cy includes probe and
jig capacitance.
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H D 74LS 248 @®BCD-to-Seven-Segment Decoders/Drivers (internal pull-up outputs)

The HD741.5248 is electrically and functionally identical to BPIN ARRANGEMENT

the HD741.548, respectively, and has the same pin assignments

as its equivalents. It can be used interchangeably in present or S

future designs to offer designers a choice between two indi- BE

cator fonts, The HD741L548 composes the ~ and the /with- f""""" CE

out tails and the HD74L.5248 composes the—, and the =/ with

tails. Composition of all other characters, including display Tert |2 13

patterns for BCD inputs above nine, is identical. The HD74- gf ELET

LS248 features active-low outputs designed for driving indi- “""" L dei/neo

cators directly. All of the circuits have full ripple-blanking Tnput I:_dgm

input/output controls and a lamp test input. Segment identifi- [DE?A
Inpuie

P
=
2

-

o

TOuwuu

L - )

e L
LEGEEEEEE

G

cation and resultant displays are shown below. Display pat-
terns for BCD input counts above 9 are unique symbols to
authenticate input conditions. This circuit incorporates auto- cnuE
matic leading and/or trailing-edge zero-blanking control (RBI

and RBO),

Lamp test {LT) of this type may be performed at any time

when the BI/RBO node is at a high level. This type contains an

overriding blanking input {BI) which can be used to control

the lamp intensity be pulsing or to inhibit the outputs.

EB8LOCK DIAGRAM

o

»
“

iTop View

T

Inpurs

M1 d >0ulpurs

Bl RBO L; e
Blanking Input or (]

Ripple- Hlanking
Ouiput

JI91d

iLamp- Test
Inpur

REBI
Ripple- Blanking
Input

HERECOMMENDED OPERATING CONDITIONS

Item ‘T Symbel min typ max Unit

a~g ; \ - - 100 A
A o u
BI/RBO " N - 50

Output current - p

a~g
T Ior mA
BI/RBO o - — 3.2

* ¥ on ERN - I T )

Ftlﬁﬁﬂﬂ%ﬂ@%bHﬁH

222



HD74L5248

EFUNTION TABLE

Decimal or Inputs Outputs
BI/RBO Note
Function LT RBI D C B A a b [ d € f B
0 H H L L L L H H H H H H H L
1 H X L L L H H L H H L L L I
2 H X L L H L H H H L H H L H
3 H X L L H H H H H H H L L H
4 H X L H L L H L H H L L H H
5 H X L H L H H H L H H L H H
6 H x L H H L H H L H H H H H
7 H X L H H H H H H H L L L L 1
8 H X H L L L H H H H H H H H
9 H X H L L H H H H H H L H H
10 H x H L H L H L L L H H L H
11 H X H L H H H L L H H L L H
12 H X H H L L H L H L L L H H
13 H x H H L H H H L L H L H H
14 H X H H H L H L L L H H H H
15 H X H H H H H L L L L L L L
Bl X x X x X X L L L L L L L L 2
RBI H L L L L L L L L L L L L L 3
LT L x x x x x H H H H H | H H H 4
H; high level, L; low level, X; irrelevant are at a low level with the lamp-test input high, all segment
Notes: 1. The blanking input (BI) must be open or held at a high- outputs go low and the ripple-blanking ouwtput (RBO) goes
logic level when output functions 0 through 15 are desired, to a low level (response condition).
2. When a low logic level s applied directly to the blanking 4. When a blanking input/ripple blanking output (BI/RBO) is

input.

3. When rippk-blanking input (RBI) and inputs A B, C,and D

open or held high and a low is applied to the lamp-test in-
put, all segment outputs are high.

BELECTRICAL CHARACTERISTICS { Ta= ~20~+75C}

Item Symbol Test Conditions min typ® max Unit
Vin 2.0 - - v
Input voltage
Vie - - 0.8 v
- Vee=4.75V, V=2V Tow=—100ux A
Qutput voltage il Vou w " o il 2.4 - - v
BI/RBO Vie=0.8V lon=—50uA
Qutput current** a~g In Vece=4.75V, Vo=0.85V -1.3 - - mA
for=2mA - - 0.4
a~
y Vec=4.75V, Via=2V  |loL=6mA - - 0.5
Output voltage Vor Vie—0.8V L m16mA 01 v
B[/R]30 L=u. oL =1.0m. .
IbL=3.2mA - - 0.5
except BI/RBO Iru Vec=5.25V, Vi=2.7V - - 20 uA
Input o et BURBO -, Vec=5.25V, Vi=0.4V - - 9.4
nput curren =5.25V, =0.
p BI/RBO L cC t — — _—yr mA
except BI/RBO I Vee=5.25V, Vi=T7V - - .04 mA
fu';';,:,‘(:"::;‘.",‘,. BI/RBO os Vec=5.25V ~0.3 - -2 mA
Swpply current**” fec Vece=5.26V - 25 38 mA
Input clamp voltage Vi Vee=4.75V, Iin=—18mA - - -1.5 v

* Voe=5V, Te=25°C
** Input condition as for ¥ oy
*** Ioc is measured with all outputs open and all inputs at 4.5V,
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HD74LS248

BSWITCHING CHARACTERISTICS ( Vcc=5V, Ta=257C)

Item Symbol Input Test Conditions min typ max Unit
1L - 100
l”” A 'Ci.=15pF, Ro=4kQ 100 ns
b
Propagation delay time . s w T
L | RBI C.=15pF, RL=6kQ . ns
tPHL J - | 100
ETESTING METHOD
1} Taest Circuit
VC;;
45%
A
A
. E]
E c
rc. ¥ b
Lawi =500 E b—q LT
14
- - RBY
J’ =] BI KB
.
2} Testing Table
. Inputs Qutputs
" L
o RBI D C B A a b c | d e f g
4.5V GND GND GND IN ouT - - | OouT ouT ouT -
toLn 45V | GND | GND | 45V | IN o out | - ouT
trHL 4.5V GND 4.5V 4.5V IN - ) ouT - ouT ouT ouT ouT
IN | GND | GND | GND | GND | OUT | OUT | OUT | OUT | OUT | OUT | -
Waveform
ITiw it
T 11
0% W |
Input 1.3V 13%
[—- . 0% o
irew I'Fl'l
- . i Vor
In-phaze Cutpul v ‘ 13V
Vor
e troabe—
Vou
13¥

Qut-of-phaze Outpur

Notes} 1. Input pulse: rqy g<15ns, 7y <6ns, PRR=1MHz,
duty cycle=50%
2. Cy. includes probe and jig capacitance.
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H D 7 4 L S 2 4 9 @ BCD-to-Seven-Segment Decoders/Drivers {with open collector outputs)

The HD741.5249 is 16-pin versions of the HD74L.549, respec-
tively. Included in the HD74LS249 circuits is the full func-
tional capability for lamp test and ripple blanking, which is
not available in the HD?4LS circuits. The H}74L549 com-
poses the & and C/without tails and the HD74L5249 com-
poses the [~ and Tiwith tails. Composition of all other char-
acters, including display patterns for BCD inputs above nine, is
identical. The HD74LS5249 features active-low outputs de-
signed for driving indicators directly. All of the circuits have
full ripple-blanking input/output controls and a lamp test
input. Segment identification and resultant displays are shown
below. Display patterns for BCD input counts above 9 are
unique symbols to authenticate input conditions. This circuit
incorporates automatic leading and/or trailing-edge zero-blank-
ing control {RBI and RBO}.

Lamp test (LT) of this type may be performed at any time
when the BI/RBO node is at a high level. This type contains an
overriding blanking input (B1} which can be used to control
the lamp intensity be pulsing or to inhibit the outputs.

EWABSOLUTE MAXIMUM RATINGS

Item Symbol Ratings Unit
Supply voltage Vee 7.0 v
Input voltage Vi 7.0 v
Qutput current (off-state) |  Jowsp 1 mA
Operating temperature range Topr —20—+75 C
Storage temperature range Tog — G5~ +150 C

BPIN ARRANGEMENT

‘o
Inputs
'o
lamp
Ten
RB

Oulpull ‘

RB
Input

fo
| E

S

<
A
A

—t

HBLOCK DIAGRAM

%

3 Lg :;'_I;%l
bilr;lw :_LEJB ¢ Outputs
I i)
Bl

),
#]e

Inpurs

BI‘RBO
Blanking Input or

V‘r?g
*F,?S’gr

d OQutputs

Ripple-Bianking

Qutpul
L t
Lamp-Ten
Tnpul o—
RRI 2 '
Rippie-Blanking ©- 4
Laput
BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Qutput voliage a~g Vou = — 5.5 v
Bi/RBO Ton - = =50 ul
Qutput current a~g i - - 8
BI/RBO oL = = 3.2 mA
T I S W S = S E
i } w1 T3 s % T & v W oNw owoen
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HD74LS249

SMFUNCTION TABLE

Decimal or Inputs

Outputs Note

—

Function

BI/RBO

H

2

3

R BB e B BB B e R B R B I
XPXXXXXXXXXXXXXXXXI%

bl 4 fo s = b o == b= =] == b of bo o] ol | 2l ot o Tt o 30

LT

Bl g =i et Jaud f=={{ ok | anl Eunt | und = of o s e ui o o | ol d ond Eund | ol T

Bl Ll d = Y 1o au E unt e e o} Sl | o o e o] | ol B s o e ol < =
EeS Lol = 1 = o E =<3 s == k= =} { il =l gl £+ o] E i =] { gl =3

[ gl 3 o of o sl o nf o =] B o o o e o n ol e ] e o] e o e o o e o
b =)ol ek 1 gl o o4 o { sl g e 8 o s =4 = = = =] | d = = f gl =

== ol | ol f qut = = = o] = o ruul Y gl o e o |l 3 nf o o e o] ol Eud i o o £
Pl el unl luuls o B o fo-offa o o of b e o L qul = of = o e od s o o] il el -

2=t ]l anid ant b= =11 ual k= = | qut 4 o] Fan o of Fank | and wal = = Lt == 103

f=ot o |l ot Fo o o =] T e s e o o s e of |l = =f = =4 | gl 3= o == [ i = o [}

b =18 and f unl ok | aul £ 1 ol |l =3 = o1 = =Hf ol | qud Food = of = o e of = o4 £
== S ot ol L ol e | o] == = o e o o o e o [ e of e o B

4

H; high levei, L;low level, X; itrelevant

Notes: 1. The blanking input (BI) must be open or held at a high
logic level when output functions O through 15 are desired.

1, When a low logic level is applied directly to blanking input

(BE), all segment outputs are low regardless of the level of

any other input

3. When ripple-blanking input (RBI) and inputs A B, C,and D
are at a low level with the lamp-test input high, all segment
outputs go low and the ripple-blanking output {(RBO) goes
to a low level (response condition).

4. When a blanking input/ripple blanking output (BI/RBQ) is
open or held high and a low is applied to the lamp-test in-
put, all segment outputs are high.

BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions . min typ* max Unit
Viy 2.0 - - v
Input voltage AAMV[ - ‘ - 0 e "
Output voltage BI/RBO You Vec=4.75V, Vig=2V, Vie=0.8V, loy= -50uA 2.4 - - v
. Output current a~g Ton Voe=4.75V, Vig=2V, Vi1 =0.8V, Voa=5.5¥ - - 250 uA
BI/RBO Vecm .15V, Viw=2V, Vi 0.8 ot LOmA L~ 0.4
Ior=3.2mA - - 0.5
Qutput voltage Vor oo —dmA — - 04 v
a~—g Vee=4. 75V, Vig=2V, Viy =08V Ty — - 0
except BI/RBO Irn Vee=5.25V, Vi=2.7V — 20 uld
Input current except BI/RBO I Vec=5.25V, Vi=0.4V — 04 mA
BI/RBO - wl 2
except BI/RBO It Vec=5.25V, V;éTV - 0.1 mA
- Shericeirest | BI/RBO fos Vee—5.25V ) -0.3 - 2 mA
Supply current™* e Vec=5.25V - 8 15 mA
Input clamp voltage Vik Vec=4.75V, ILn= —1BmA - - -1.5 v

* Veo=5V, Te=25°C

** Jce is measured with all outputs open and all inputs at 4.5V,
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HD74LS$S249

HMSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Input Test Conditions min typ max Unit
PLH CL=15pF - - 100
A ns
. tPHL Ri=2kQ - - 100
Propagation delay time
lpL Cr=15F - - 100
RBI ns
tPHL Re=6kQ - - 100
BTESTING METHOD
1) Test Circuit Waveform
Voo TLK lu__
f ot "
5 90
1.3% Lav
) E— Sk oot ,_____-im% w"i:_._ ov
= A P Output J o ey
E B ol . Vou
- C ™o
P.G. § o e In-phase Dutput 1AV 1.3
Zowr =500t [t LT N =C Vor
e kel f _J o N ] Ly
I8 & BI/RBO I ° Vo
T OQut-of-phase Qutput LV
Yai
2) Testing Table
Notes) 1. Input pulse: rT;_HélSns, tryLs6ns, PRR=1MHz,
Ltem Inputs Outputs duty cycle=50%.
RBI| D|C ! B|A|albjec|d el f|ag 2. Cp, includes probe and jig capacitance.
4.5V|GND|GND|GND| IN |OUT] - QUT|OUT|OUT
tpLi |[4.5V|GND|GND[4.5Vi IN | — | ~ OUT| - [OUT| - | -
teur  |4.5V|GND|4.5V[4.5¥| IN | - [OUT| - |OUT|OUT|OUT[OUT
IN |GND|GND|GND|GND|CUT|OUT|OUT |QUT|QUT|[OUT| —
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H D 74L S 2 5 1 @1 of 8 Data Selectors /Multiplexers(with strobe and three-state outputs)

This data selector/multiplexer contains full on-chip binary EBeLOCK DIAGRAM
decoding to select one-of-gight data sources and features a
strobe-controlled 3-state output.

St robe
The strobe must be at a low logic level to enable this device. Enablel TP T 1
The 3-state outputs permit a number of outputs to be con- E'”m' ‘
nected to a common bus. 0 -
When the strobe input is high, both outputs are in a high- faa | Do Outpot ¥
impedance state in which both the upper and lower transistors Inputa | B Ouepec W
of each totem-pole output are off, and the output neither ';:
drives nor loads the bus significantly. When the strobe is low, .
the outputs are activated and operate as standard TTL totem- . L
Lt
pole outeurs, . e w?‘
o minimize the possibility that two outputs will attempt to ¢ pelo——
take a commaon bus to opposite logic levels, the output control
circuitry is designed so that the average output disable time is
ge
shorter than the average output enable time.
g0 outp EABSOLUTE MAXIMUM RATINGS
Item I Symbol Ratings Unit
HPIN ARRANGEMENT Supply voltage Vee 7.0 v
Input voltage Vin 7.0 v
3E e EI ver Output voltage (off-state! | Vouay s 5.5 v
ZE L > :l . [ Operating temperature range ! Topr -20—+75 C
- Py - —
Data Inputs Storage temperature range . Twg —65~ + 150 C
1 E-—- ] £ ——E H o :
mtn fnpucs
of ¢ Do Dif— 13| 5
(4 ] EFUNCTION TABLE
Gutputs ' E— ! &_43 ' Inputs Outputs
w[s 4w A{ ] _ SELECT STROBE | W
Strobe E-——c: B, ——E B Dinta Select C B A S
C x b x H Z Z
GNUE T——I] C L L L L Do Do _
— L L H L D: D
o e L H L L Dn D:
L H H L Dy Ds ~
H L L L By Du
_ H L H L D | Ds
H H L L B | D
H H H L I ] D-

Notes) 1. H;high level, L; low level, X irrelevant
2. Z;high impedance (off-state)
3. D, through D, ; the level of the respective D input.

BMELECTRICAL CHARACTERISTICS (Te=-20~+75C)

Item Symbol Test Conditions min typ* | max Unit
Inout velt Vig 2.9 - - v
_nput voltage Vir - = 0.8 v
Vou Vee=4.75V, Vig =2V, Vro=0.8V, Joy=—2.6mA 2.4 — - v
Qutput voltage foL=4mA - - 0.4
= Vig=2V, ¥1.=0. v
Vor Vec=4.15V, Via=2V, V1.=0.8V JoL=BmA — — 05
Iin Vec=5.25V, Vi=2.7V - - 20 uA
Input current I Vee=5.25V, Vi=0.4V - - 0.4 mA
B i Vee=15.26V, Vi=7V - - 0.1 mA
Vo=2.7V - - 20
= = A
7 Qutput current loz Voo =525V, Vig=2V Voo 4V — — 20 H
Short-circuit output current Jos Vee=5.25V - 30 - —130 mA
ConditionA - 6.1 10
t* Vee=5, A
Sveply carren fe cc=3.25V ConditionB | — 7.1 12 "
Input clamp voltage Vik Vee=4.75V, Iin=-18mA - -1.5 v
* Vee=5SV, Ta=25°C ** [ is measured with the outputs open and all data and select inputs at 4.5V under the following conditions:

A. Strobe grounded, B. Strobe at 4.5V
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ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Inputs Qutputs | Symbol Test Conditions min typ max Unit
A, B, C Y teLu - 29 45
(4 level) tPHL - 28 45
A B C W Ly - 20 33
) . (3 level) teuL - 21 33
Propagation delay time 7 Py ns
tpLk =
Data Y
tPHL CL=15pF - 18 28
Dat W tPLH Re =2k - 10 15
ata
tPHL - g 15
tzH - 30 45
Strobe Y p” o
i —
Output enable time L 7 " ns
tzH -
Strobe w
1zL - 24 10
iz - 30 45
Strobe Y =
X . ez Cr=5F = 15 25
Cutput disable time : Ru=2%Q pe " ns
" = _
Strobe w u -
bz - 15 25
BTESTING METHOD
1) Test Circuit Waveform
vee ira m
I N — 3¥ o v
. ]:(::m T 5 0“'"[--7‘__ -::_L_m:i:-:c;l_l-i Qutpur cont rol LW o
out = i 31
Loy i
L5¢ o, !
i L % »-“-—gl WJ 1 eiaiiall i 2 S| and
& ! e 5kl . I S7 elosed .
s % ! T 5?( | Wavetorm-| =158
= 1] r
e ’ —t- &
T [T L o
v :a‘ Y <|7 Same a3 Losd Circuit 1. I Wavelorme — Van
r[ - o =15V
.i 51 and S closed
Notes) 1. Input pulse: t77 H<1508, fryrS6ns, PRR=1MHz,

duty cycle = 50%.

2. Cy, includes probe and jig capacitance.
3. All diodes are 152074 @.
4. Waveform-l is for an output with internal conditions
such that the output is low except when disabled by the out-

put control.

5. Waveform-2 is for an output with internal conditions
such that the output is high except when disabled by the
output control.
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H D 74 L S 2 5 3 @®Dual 4-line-to-1-ine Data Selectors/Multiplexers (with three-state outputs)

This data selector/multiplexer contains inverters and drivers to
supply futly complementary, on-chip, binary decoding data
selection to AND-OR gates.

Separate output control inputs are provided for each of the
two four-line sections. The three-state outputs can interface
with and drive data lines of bus-organized systerns. With all but
one of the common outputs disabled (at high-impedance state}
the low-impedance of the single enabled output will dirve the

EBLOCK DIAGRAM

Output

Contral 10 D

Sy

OU0
V.

[$LT

bus fine to a high or low logic level. _ e o
e L. R
EPIN ARRANGEMENT b - D
[TES) PR
S oo
put . Selevt -
o ‘°|:‘: Il‘“ o Ao e 1<M
sereee [ 7] I et O s o
18 ] o =l
H E 13 Dataz ’ ‘ T Gutpud
= - | . * jD O
: | v]| R
= : . . .
E E 2 Lac— — f«_%—:::_ﬂ—r ;
Yutpur 1\‘E EJ ) fD
(i.\]JE 33\ Vg ‘(’(‘::l’r“[‘,‘ 205 .__._{1>_ N .
Top View
HABSOLUTE MAXIMUM RATINGS
F ltem | Symbol Ratings Unit
BFUNCTION TABLE Supply voltage Veo 7.0 v
|Sn;11et§t Data inputs ?our:t‘:-u‘:l OQutput Input voltage Vix 7.0 v
B A Co C C. Cs G Y Ouiput voltage (off-state) Votosn 5.5 A
X x % x X X H z Operating temperature range Topr 20~ +75 C
L L L x x x L L Storage temperature range Tue — 65—+ 150 C
L L H x X X L H
L H X L x X L 1.
L H X H x X L H
H L X b 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 level, L; low level, X ; irrelevant
2. Address inputs A and B are common 1o both sections.
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HMELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ* max Unjt

Input voltage Vin 2.0 = - v

VL - - 0.8 v

Vou Ver=4.75V, Vin=2V, Vi.=0.8Y, fox=—2.6mA 2.4 - - v

Output voltage Vou Voe=4.75V, Vig=2V, Jor=4mA - - 0.4 v
Vie=0.8V Ior=8mA - - 0.5

I Veo=5.25V, Vi=2.7V - - 20 rA

Input current I Vee=5.25V, Vi=0.4V - - —-0.4 mA

I Vec=5.258V, Vi=7V - - 0.1 mA
Vo=2.7V - - 20

Output current oz Vee=5.25V, Via=2V - uhA
Vo=0.4V - - ~20

Short-circuit output current Ios Vee=5,25V -30 - —130 mA
ConditionA - 7 12

Supply current™ fec Vee=5.25V ConditionB - 8.5 14 mA

Input clamp voltage Vix Vec=4.75V, Iin=-—18mA - - —1.5 v

* Voo=5V, Ta=25°C
** Joc is measured with the outputs open under the following conditiens: A. All inputs grounded, B. Output control at 4.5V, all inputs grounded.

ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Inputs Qutput Symbol { Test Conditions min typ max Unit
teLy - 17 25
Data Y
P tion delay ti teHL - 13 ©20
ropagati ay time ns
prgstion delay H : teu CL=15pF - 30 4
Select Y
tPHL Ru=2kQ - 21 32
Qutput t - 15 28
Output enable time e Y el ns
Control tzL - 15 23
Qutput [ CL=5pF - 27 41
Output disable time e Y i Lo ns
Control Iz Rr=2kQ - 18 27

ETESTING METHOD

1) Test Circuit Vee
RL
Inpa
Pz T
G
Zoat =500 Owipa
5
45Y
I C He
3 [ ¥
5 [
! Cs SaR
X A & S
. I
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Waveform
.
ry \ v
Qutput coatrol L3V
WY ov
[ e £ — ‘
= 4.5V r
51 ¢losed S1 and
S2 open S1 closed

Waveform-1 Ly
\ A
Voi ]

| — w2
oot — -]
Vou
Wavelorm-2 /
AV g
51 open, Sa ¢loaed v 51 ad Sp closed

Notes) 1. Input pulse: t77 <1508, frpy7 <605, PRR=1MHz,
duty cycle = 50%.
2. Cy includes probe and jig capacitance.

. Alldiodes are 152074 @.

4. Waveform-1 is for an cutput with internal conditions
such that the output is low except when disabled by the
output contrel.

5. Waveform-2 is for an output with internal conditions
such that the output is high except when disabled by the
output control.

w
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H D 7 4 L S 2 5 7 ®Quadruple 2-line-to- t-line Data Selectors/Muiltiplexers
{with non inverted 3-state outputs)

This multiplexer features three-state outputs that can interface BPIN ARRANGEMENT JBLOCK DIAGRAM
directly with and drive data lines of bus-organized systems. Outpn

With all but one of the common outputs disabled {at a high- mm[: o EV" Control o= >
impedance state)} the low impedance of the single enabled out- 1A o———

put will drive the bus line to a high or low logic level.
To minimize the possibility that two outputs wili attempt to 18
take a common bus to opposite logic levels, the output-enable w
circuitry is designed such that the output disable times are
shorter than the output enable times,

s uiput [T
Iy o— 15
[N I 14 oc 15 enl 1B

e a1 ] an 24

— [ 13 |4k IB
— IZ]!\' 3A 1
Lt wk—n iu B

24

2B

0 1 8| LLNRL]

I"IF]FI[I—IHFH—I

r
BMABSOLUTE MAXIMUM RATINGS ol — ®
Item Symbol Ratings Unit Top View. So——L et >
Supply voltage Vee 7.0 v
Input voltage Vi 7.0 v
FUNCTION TABLE
Output voltage (off-state) Vowsn 5.5 v . c
Operating temperature range Topr -20~+75 'C Inputs Outputs
Storage temperature range Tete — 65~ +150 T ocC 8 A B
H X X X ¥/
L L L X L
L L H x H
L H X L L
L H X H H
Note)} H;high level, L; low level, X; irrelevant
Z; off (high-impedance) state of a 3-state output
BELECTRICAL CHARACTERISTICS {Ta=—20~+757C)
Item Symbol Test Conditions min typ* max Unit
i ) Vin 2.0 - - v
nput voltage Vi _ — 0.8 v
Vou Vee=4.75Y, Vig=2V, Vi, =08V, loy=—2.6mA 2.4 - - v
Output voltage v Vec=4.78V, Viu=2V, lor=8mA - - 0.5 v
oL
Vie=0.8V lor=4mA - - 0.4
S _ —_
Iin Vec=5.25V, vi=2.7V 40 uA
S5 except - - 20
8 - - —0.8
Input current Iie Vee=5.25V, Vi=0.4V mA
8 except - - -0.4
S — —
I Vec=5.25V, V=7V 0:2 mA
S except - - 0.1
Vo=2.4V - -
Output current oz Vee=5,25V, Vin=2V il 20 gA
Vo=0.4V - - -20
Short-circuit output current los Vee=5.25V -30 - —130 mA
Al outputs high - 5.9 10
Supply
All outputs low Icc Vee=5.25V - 9.2 16 mA
current™®
All outputa off - 10 19
Input clamp voltage Vik Vec=4.78V, I'v=—18mA - - -1.5 v

* Voe=5V, Ta=25"C
** Ioc ls measured with all outputs open and all possible inputs grounded while achieving the stated output conditions,
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ESWITCHING CHARACTERISTICS ( Vcc=5V, Tae=125C)

Item Inputs Qutput Symbol | Test Conditions min typ max Unit
1L - 12 18
A B Y reno ; ns
R . teRL | - | 12 18
Propagation delay time - - —- Re=20 . : y P
s Y T ns
trne CL=15pF 14 : 21
0 ble ti oc | v A 0 4%
t T ! ns
utput enable time J‘ o i 20 \ 30
o dicab] oc v L Ri=2k0Q 18 | 30
i me | 0C ¢ ¥ e — ns
utput disable time | f " Com5pF : T [

MTESTING METHOD

1) Test Circuit
RL
Ingurt
FC
(L8
Zowt =508 Dt put
L1l
J’ s
—1s .
‘- A “wg
Ce

S B

See Function Tadle

Waveform

Uaigut cont rol

-5V —tis .-

S0ownd
A orloasd

Wevelorm <) Bt open Lav
! Yar ——— — Vo
i asv
wr——
y .
s

Wavwlorm-2 -

Ly TV -8V

S1 optn. St ¢)oud Si o 51 clomd

Notesy 1. input pubse: tyy < 1508, Try £ 6ns, PRR=1MHz,
duty cycle = 50%.
1. Cp inciudes probe and jig capacitance,

. All diodes are 152074 @.

4. Waveform-1 is for an output with internal conditions
such that the output is low except when disabled by the
output control.

5. Waveform-2 is for an output with internal conditions
such that the output is high except when disabled by the
output control.

ot
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H D 74 L s 2 5 @Quadruple 2-line-to-1-line Data Selectors/Multiplexers
{with three-state outputs)

This multiplexer features three-state outputs that can interface iPIN ARRANGEMENT
directly with and drive data lines of bus-organized systems.

With all but one of the common outputs disabled (at a high- s.lmE e E] vee
impedance state) the low irmpedance of the single enabled out- __—1

put will drive the bus line to a high or low logic level. [H Em 1A : 15 | Quout
To minimize the possibility that two outputs will attempt to Inputs

take a common bus to opposite logic levels, the output-enable 18

| 3 —11B dA[—1 14 J4A
Inputs

circuitry is dasigned such that the output disable times are oupor 1¥] ¢ —d1¥ Bt 13 )48

shorter than the output enable times.
{2.& § 12 L34 D——Eln' Tutput
lnputs
B} & p~—o2B A 1 {3A
HEBLOCK DIAGRAM [:‘ :] nputs
g:::h*—“ > Gulput 2Y E-—-q 7Y - k] 10 | 38
A — GNDE r——zs‘! Outpet
1Y
1B o
{Top View)
24
2B o o
o . EFUNCTION TABLE
8 o s Input Qutput
A ocC 8 A B Y
B I} H X X X Z
H
L L L X H
-1 o-'--{ O
_{> L L H X L
L H X L H
EMRECOMMENDED OPERATING CONDITIONS L H X H L
, : Note) H; high level, L; low level, X; irrelevant
It Symbol t Unit [
b ” = s i x Z; off (high-impedance) state of a 3-state output
Qutput Fou - — —~3.6 mA
current for — - 8 mA
MELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
{tem Symbol Test Conditions min typ* max Unit
v — _
Input voltage =z 2.0 v
Vie — — 0.8 v
Vou Voo =4, 75V, Viu=2V, Vie=0.8V, fon=—2.6mA 2.4 — — v
Qutput voltage To. =4mA - —
§ Voo | Veem&.5Y, V=2V, Vi =0.8V (— O 041 V
oo =8mA — — 0.5 \'%
I Ve =5.25V, Vie =2V, Vo—2. . ”
Output current ozH cc=5.25V =2V, Vo=2.4V 20 HA
Toze Vec=5.25V, Vie—=2V, Vo~0.4V — — —20 MA
S — —
I Vee=5.25V, Vi=2.7V i i
except S — — 20 MA
Input S — — —0.8 mA
In Vee =5.25V, V,=0.4V . .
current except S - - —0.4 mA
S — —
L Ve =5.25V, V, =7V 02| mh
except S - - 0.1 mA
Short-circuit output current Ios Vee =~5.25V —-30 - -130 mA
. All outputs high — — 7 mA
Supply All outputs low Tee Vee =5.25V — -— 11 mA
current All outputs off - — 12 mA
Input clamp voltage Vie Vee =475V, Im=—18mA — — —1.5 v

* Veoe=5V, Ta=25"C
** I o is measured with all outputs open and all possible inputs grounded while achieving the stated output conditions.
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BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25T)

[tem Symbol Input | Output I Test Conditions min typ max Unit
L A B l ¥ i - 12 18 ns
trm ) | — 12 18 ns
Propagation delay time g o N
tren S ¥ R:=2%01 — 14 21 ns
teat C:=15pF - 14 21 ns
o e tzn | OUTPUT | ¢ - 20 30 ns
tput enable time o
e te | CONTROL — 20 | 30 as
o disable ti tuz OUTPUT v R/ =2k} — 18 30 ns
tput t ‘ . : Y e
piput Gsabie fime |t | CONTROL C1=5pF | - 16 | 2 ns
BETESTING METHOD
1) Test Circuit Waveform
iy iThL
4.5y Vi Dutput L
9 J .
H r—=—===4- s Iiput f‘?o% EIEN, #
N : g]‘ Load circurt 1 E 10% 13y 1 S 10% "
g1 1 e —
|| 1Y 1 o ;
o —_—;i : LI: I[ S and IPLK Von
=) la= Sl Wavelorm-1 21 * ' ‘
gt : — ii E I(' 52! avelorm 2 closed jfﬂ\ | mt 1 3V -
- I 21 s Gutpul o e e e e e - .
Pf’m E —1¢A 2Y Pt Seme as Losd Circust 1, ] Srand ] ..ok Fan
o~ v —* y - Wavelorm-2 5z closed wne 1.3¥ 13V
sl de 3y D—T—{m‘w Same a5 Load Circuit L. ] Vo
—1° 4y D—i—-l Same as Lowd Circurt 1. l
NS

”

Notes) 1. € includes probe and jig capacitance.
2. All diodes are 152074 D,

e
QUTPUT TV
CONTROL 10%
Input
tze
=4 .5V
Si1 closed,
Waveform-1 St open il W
tzu
Wavelorm-2 51 closed,
Sz open
=0V

Notes) 1. Inputpulse: f1; <1508, t1yyy <bns, PRR=1MHz,

duty cycle=50%

2. Waveform-1 is for an cutput with internal conditions such
that the output is low except when disabled by the output

control,

3. Waveform-2 is for an output with intemal conditions such
that the output is high except when disabled by the output

control.
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0%
13y
102,
S and
te Sz closed
05V
05V
tzw
S end
Sz closed

v
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H D74L8259 @®28-bit Addressable Latches

This 8-bit addressable latch is designed for general purpose
storage applications in digital systems. Specific uses include
working registers, serial-holding registers, and active-high de-
coders or demultiplexers. This is multifunctional device capa-

BPIN ARRANGEMENT

Latch
Sebec

[15] v
[Ei]lﬂour

ble of storing singie-line data in eight addressable latches, and
being a 1-of-8 decoder or demultiplexer with active-high out- e[ Fc G b—~ Enable
puts. | Daia
Four distinct modes of operation are selectable by controlling b E v m Inpur
the clear and enable inputs as enumerated in the function [} E— W, W —-@Q;
Orputs
Qr[E:——— Q- Q"-__-EI]QI

table. In the addressable-latch mode, data at the data-in termi-
nal is written into the addressed latch,

Outpurs
The addressed latch will follow the data input with all unad- Q& D—— LIPS e RO A
dressed latches remam!ng !n thel.r prevrlous states. In thle mem- b E q.
ory mode, latch remains in their previous states and is unaf-
fected by the data or address inputs. (Top View!
To eliminate the possibility of entering erroneous data in the
latch, the enable should be held high linactive} while the ad-
dress lines are changing, HFUNCTION TABLE
In the clear mode, all outputs are low and unaffected by the Input Qutput of Each other
address and data inputs. CLR| & | addressed latch | output Function
. Addressable
H L D Qio latch
H H Qio Qio Memory
8-line
L L b L demultiplexer
EBBLOCK DIAGRAM L H L L Clear

G D A B C Clear

\I, —i Select inputs Lateh sdd 4
— atch addresse
8 v C B A
I L L L 0
— I — I ‘ L L H 1
L H L 2
L H H 3
H L L 4
H L H 5
Qo iy Q Q H H L P
H H H 7

Notes) 1. H;high level, L; low leved
2. D; the leve] at the data input
3. Oyy; the level of Q; (i=0, 1, ..... 7, as apropriate) before
the indicated steady-state input conditions were

B RECOMMENDED OPERATING CONDITIONS

established.
Item Symbol min typ max Unit
Pulse width te 15 - - ns
Data 201 — —
Setup time ™ ns
Address 201 — -
Data ot - —
Hold time t ns
Address ot — -

t; The arrow indicates that the rising edge of the enable pulse is used for reference.
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B ELECTRICAL CHARACTERISTICS (Ta=—20~+75TC)

[tem Svymbol Test Conditions min typ* max Unit
Vix 2 - — vV
Enput voltage v — — 03 y
Voo | Veem4.75V. V=2V, V=08V, [on=—400gA | 2.7 | — — v
Output voltage - Joo—4mA — = 0.4
V. Vee=4.75V, V=2V, Vie=0.8V v
Too=8mA — — 0.5
i Vee=5.25V, Vi=2.7V - - 20 HA
Input current Li | Vie=5.25V, V,=0.4V - — | 0.4 | ma
L | vemsaasv, V=7 — ~ 0.1 | mA
Short-circuit output current Tos e =520V —20 — - 100 mA
Supply current®* Tee Vee=5.25V — 22 36 mA
[nput clamp voltage Vix Vee=4.75V, In— - 1BmA — — —1.5 v
* Vee=SV. Ta=25°C
** [ is measured with all outputs open and all inputs grounded.
B SWITCHING CHARACTERISTICS (Ve =5V, Ta—25T)
ftem Symbol i Enputs Cutput Test Conditions min tvp max J Unit
tem Clear Q@ — 17 27 | ns
e — 20 32 |
—-—— Data Qe~Q: . . o ———f ns
Lemt L Ce=15pF - 13 2i
Propagation deiay time Leow | — i 24 38
Address | Qo - ns
L mema Sw s |
YU Enable | Qo T
em «l - 15 24 i B
S TESTING METHOD
1) Test Circuit Waveform
‘l ’ iTtu RLT
1Y

Same as Load Circuit 1.
Same ns Load Circuit L

Same s Load Circuit L |

_?—{ Same as Load Circuit 1. |

Same as Load Circuit 1. l

4.5V
Input _
—du
— %
PG " B
Zaw =500 = -
Input s 0
- E L
T E Q.!
5
P.G. B u.
@
Toe = A A Q
—I-— — lear
l f Qk
. i

5

Notes) 1. C intludes probe and jig capacitance.
2. All diodes are 152074 §.
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|
Qut-of-phase .
Output 133

-
u(\ﬂgx H
1.3y

Input ;
:2 L%
L trix
-------------- In-phase !
(hutpat 1V
Same a5 Load Circuit L | "

[L3Y.]

Vaou

Vot

Ve

Ky

Input pulse; f7zg<]5ns, tryp £6ns, PRR=1MHz

duty cycle 50%.



H D 74 L 826 @®Quadruple 2-input Exciusive-NOR Gates
(with open collector outputs)

M PIN ARRANGEMENT B FUNCTION TABLE

v, Inputs Crutput
w[7] e A [ v
L L H
18 E gy s L H L
1Y E — 12 ] 1A H L L
H H H

H; high level, L; low level

o [7]
24 E =1 10 | 3Y

B[—_— @ . B RECOMMENDED OPERATING CONDITIONS
2 6 m 3 .

CILEIEEIE

Ttem Symbel min typ max Unit
GND E 7 34 High level output voltage Vo - - 5.5 v
(Tog View! Low level output current Toc - - B mA
MELECTRICAL CHARACTERISTICS {(Ta=—20~+75TC)
Item Symbol Test Conditions min typ* max Unit
Vin 2.0 — —
Input voltage Ve — - 08 v
Output current fon Vee=4.75V, V=2V, V=08V, Vou=5.5V - - 106 A
OQutput voltage Vo | Veemd.75V, V=2V, Vi—o.gy |oTdmA - — 0.4 v
for=8mA — — 0.5
HT Vee=5.25V, Vi=2.7V — —_ 40 HA
Input current Im Veew 5,25V, V=04V — —_ —-0.8 mA
I Vee=5.25V, V=7V — — 0.2 mA
Supply current Foe** | Vee=5.25V — 8 13 mA
Input clamp voltage Vix Vec=4.75V, Iin=—18mA — — —1.5 Vv
* Vee=5Y, Tu=25"C
** I'cc is measured with one input of each gate at 4.5V, the other inputs grounded, and the outputs open.
B SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25%)
Item Symbol Inputs Test Conditions min typ max Unit
LpLy —
| 7B C.=15pF - :: :ﬁ
Propagation delay time ns
teuy R:. =2k} - 18 30
AorB
tes -— 18 30

Notel} Refer to Tast Circuit and Waveform of the Common Item
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7 @0ctal D-type Positive-edge-triggered Flip-Flops
{with Clear)

The HD74L8273, positive-edge-triggered flip-flops utilize LS
TTL circuitry to implement D-type flip-flop logic with a direct
clear input.

Information at the D inputs meeting the setup time require-
ments is transferred to the Q outputs on the positive-going
edge of the clock pulse.

Clock triggering occurs at a particular voltage level and is not
directly related to the transition time of the positive-going
pulse.

When the ciock input is at either the high or low level, the D
input signal has no effect at the output.

BFUNCTION TABLE

Inputs Output
Clear | Clock | D 9 Notes; M = high level, L = low level,
L X X L X = irrelevant
H 1 H H t = transition from low to high level
Q, = level of Q before the indicated
H i L L steady-state input conditions
H L w Qo were established,

BEBLOCK DIAGRAM

MPIN ARRANGEMENT

_@ow
e

0
»
]
.
0
I ..
;]
v
0
Rid

fear

E e
9] «
E &H
E s
15} 7o
g
Esn
1'3] 50
1] 5¢

m {inck

BMRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
Supply voltage Vee 4.75 5.00 5.25 v
Loy - -— —400 HA
Qutput current
I — - 8 mA
Clock freguency Setocr 0 - 30 MHz
Clock and clear pulse width tw 20 — — ns
Setup | Dats . 201 - — ns
time Clear inactive-state 251 R -
Data hold time 1 5t — — ns

Note) t :  The arrow indicates the rising edge of clock pulse,
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HD74LS$273

MELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbeol Test Conditions min typ* max Unit
Input volt Viu 2.0 —_ v
nput voltage ™ — — ) v
VOH VCC’Q.TSV. Vur'zv, V;L-O.SV. fo.lr-—lmO,HA 2.7 - v
Output voltage v Vee=4.75V, Vig=2V, Tor=8mA - — 0.5 v
O Vi =0.8V Tos=4mA - - 0.4
H] Vec=5.25V, V=7V - - 0.1 mA
Input current Ly Vee=5.25V, Vi=2.7V — — 20 pA
Ire Vec=5.25V, V,=0.4V - - —0.4 mA
Short-circuit output current Ins Vee=5.25V —20 - ~100 mA
Supply current Ice** | Vec=5.25V — 17 27 mh
Input clamp voltage Vix Vee=4.75Y, Iiv=—18mA — — —1.5 vV
* Voo=5V, Te=25°C
®+ . With all outputs open and 4.5V applied to ail data and clear inputs, g is measured after a momentary ground, then 4.5V is
applied to clock.
BESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Inputs Test Conditions min typ max Unit
Maximum clock frequency Soer Clock 30 — — MHz
! Cl — 18 27
_ , o B | € 155F, Ru=2k
Propagation Delay Time LESY -— 17 27 ns
Clock
leye - 18 27
Wave form-1
ETESTING METHQD triy frun
X V.
Input 4.5V cc % 0% /_ 3V
[Output 1.3V 1.3V 1.3V
P.G D
Zou =500 Re Daa . 10% 10% _/ o
p lnfut ‘ = : . , | R )
PR I ; Clock W
' Clear Ce /
: T Clock y 1.3v
H — 0V
-

1. Cz includes probe and jig capacitance.
2. All diodes are 152074 ®&.

Notes:

1. Input pulse; fTLH S 15ns, 17745 6ns

Notes:
Clock input; PRR = IMHz, duty cycle 50%
Waveform-2 Data input; PRR = 500kHz, duty cycle 50%
treL ETLH
Clear %% /fgu% W
1.3V 13V
2 )
10% 10% oV
1
_‘l_rm. LTLH
—_ 3V
Clock 90% ; 0%
10% 10% 1.3V
oy
o oL
Vou
¢ 13V 13v
Voo

Note: Input pulse; f77.74 S 15ns, 177, S 6ns, PRR = 1MHz.
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H D74L8279 ®Quadruple S-R Latches

M BLOCK DIAGRAM(}:)

HEPIN ARRANGEMENT B FUNCTION TABLE

Outputs

Inputs ) 1

rom— 3;7 1R E ~ E] Vid r.;-. R J Q
C - ‘“E E W H 1 W
i L H H

I i4 | «R S— . - —

5 [a3 C \l —O W lm ; %ﬂi —. H__ _; . Lo [ 1 -
3 Om e — { j 1 | L H*

Notes) 1. H; high level, L; low level
2. Qp.The level of Q before the indi-
dicated input conditions wete
established.
3. *,This output level is psodo stable;
that is, it may not persist when
§ and R inputs retumn to their in-
active (high) level, _
4. **.For latches with double 5 in-
puts: H; both § inputs high, L.
one or both § inputs low,

Top View

B ELECTRICAL CHARACTERISTICS (Te=—20~+75T)

[tem Symboi Test Conditions min typ* max Unit
i ] Viu 2.0 — — v
npul VO lage T e i
Vi - - 0.8 vV
Vi 1777 f}j?S\“ Vin=2V. Vie=0.8V, Jou= - 400uA 2.7 - v
Qutput voltage . . L o . ' lor=4mA — — oy
Vi Ve =4 75V, V2V, Vi =0.8\ b - Ay
o 71 To: =8mA — - 0.5
Voo=5.25V. Vi=2.7V — — 20 BA
[nput current B E'.-[-'—S._ZS\', '-4—04\ — — —0.6 mA
I SV =525V, V=TV — - 0.1 mA
Short-circuit output current fos lm =5.25V o —20 - —100 mA
Supply current** I Ve =525V B ~ — 1.8 ? mA
Input clamp voltage Vis Voo=4.75V, 1= 18mA R — 1.5 \
* Vee=5V, Ta=25°C
** [ is measured with all R inputs grounded, all § inputs at 4.5V, and all cutputs cpen.
B SWITCHING CHARACTERISTICS {V.c=5V, Ta=25C)
[tem Symbol Inputs . Output Test Conditions min ! typ max J Unit
+ T — . P T
[} i _ . 12 22 ns
e ‘ C.—15pF. - ; "
Propagation delay time L2 TR ] — 1321 ns
e R. -2k ; }
Y e R - s T e
L 1 L

Note) Refer to Test Circuit and Waveform of the Common item
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H D 7 4 L S 2 80 @®9-bit Odd/Even Parity Generators/Checkers

This parity generator/checker offers the designer a trade-off

between reduced power consumption and high performance.

Although the HD74L5280 is irplemented without expander

inputs, the corresponding function is provided by the avail- °| !
m - . . Inputs

ability of an input at pin 4 and the absence of any internal

connection at pin 3.

B FUNCTION TABLE

WPIN ARRANGEMENT

NCl 3

Input 1l ¢ —-

\
[
H[z»——lu ¢ ——

-

m

!
L EHEE

<
)
~

} [npw
Number of inputs A through Outputs Evim E_z Even - c "
I that are high % Even Z 0dd Dutputs
0,2,4,6,8 H L oo, e ]e
1.3,5,7,9 L H ono[ 7 Iy
{Top View)
B BLOCK DIAGRAM
3 Dot > )
—]
p {0t
3
c —DO—L(D—HQ: Even
o —>0 > D
g —>o 4
I
F —{ >O—‘¥C1 >—H D_ L
— z
1 Céd
G :DH_D 1
[ -
Do JE T >
1
T
M ELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
V'H - -
Input voltage 2.0 v
Vie — — 0.8 v
Vou Vec=4.75V, Vie=2V, Vi,=0.8V, fon= —400uA 2.7 - — v
Output voltage Tor=4mA - —_ 0.4
Vo | Vec=4.75V, V=2V, Vie=0.8V | - v
Tor=BmA — — 0.5
I Vee=5.25V, Vi=2.7V — - 20 HA
Input current Iie Vee=5.25V, Vi=0.4V - - —0.4 mA
] Vec=5.25V, Vi=TV - bl 0.1 mA
Short-circuit output current Tos Vec=5.25V —20 - —100 mA
Supply current** Icc Vee™5.25V — 16 27 mA
Input clamp voltage Vix Vec= 4.7V, Iiv——18mA — - —-1.5 v

* VpemSV, Tas25°C

** I is measured with all outputs open and all inputs grounded.
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HD74LS280

B SWITCHING CHARACTERISTICS {(Vcc=5V, Ta=25C)

[tem Symbol | Cutputs Test Conditions min typ max Unit
teL - 33 50
'F’l A Z Even 29 45 ns
PHL - 5
Propagation delay time — Ciy=15pk, R, —2k0} PR " u
Ire —
"5 Oad : ne
tene — 31 50 ns
B TESTING METHOD
1) Test circuit Waveform
Ver Duipur
s
Lond crrcunt 11
N ! Input
Toput | B i !
. e [ l I
P I
Tour=500 [ B 0 :
L S
e 3 F P o In-phase
& H
- 1

) T

Notes) 1. Cy includes probe and jig
2. All diodes are 182074

244

capacitance.

Input pulse; 7y <1508, fpyy <6ns,

PRR=1MHz, duty cycle 50%.




H D74L8283 @®4-bit Binary Full Adders

The HD74L5283 adder is electrically and functionally identi-
cal to the HD?4LSB3A, respectivety; only the arrangemant of
the terminals has been changed.

This improved full adder parforms the addition of two 4-bit
binary words.

The sum {Z) outputs are provided for each bit and the result-
ant carry (C4) is obtained from the fourth bit, This adder
features full internal look-ahead across all four bits generating
the carry term in then nanoseconds.

The adder logic, including the carry, is implemented in its true
form,

End arround carry can be accomplished without the need for
logic or level inversion,

HEFUNCTION TABLE

Qutputs
Inputs Shan When | oren When
Ci=L C;=H
A B A: B: i 2: C: pf 3 Ce

As B; A B, s S Ce Z poN Cs
L L L L L. L L H L L
H L L L H L L L H L
L H L L H L L L H L
H H L L L H L H H L
L L H L L H L H H L
H L H L H H L L L H
L H H L H H L L L H
H H H L L L H H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H H L L L H
H H L H L L H H L H
L L H H 1. 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

H; high level, L; low level

Notes) Input conditions at A, B,, A,, B,, and C, are use to de-
terming outputs £, and I, and the value of the internal carry
C,. The values at C,, A,, By, A,, and B, are then used to de-
termine outputs E,, I,, and C,.

HPIN ARRANGEMENT

ot
I p—— EY«
BlEr——— By b Bij}——yq 15 | B2
Az 3 33— A2 A -—-Eh
Lif 4 % Lf—— 135
A‘| 5 1A A 12 | A
B.E—Ial Baf=—i 11 | B¢
C.E.— Ce c I ——A'EI s
*
GNDE —[—-—-— 8 1<
{Top View)

EBLOCK DIAGRAM

-2
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HD74LS283

BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

M

e

o

Notes) 1. Cp incdudes probe and jig capacitance.
2. All diodes are 152074 (.

246

Ttem Symbol Test Conditions min typ® max Unit
I . Vi 2.0 — — v
t t
nput voltase Vit - - 0.8 v
Vou Vee=4.75V, Viu=2V, Viu=0.8V, Jos= —400uA 2.7 — — v
Cutput voltage Jor=4mA - — 0.4
Voo Ver=4.75V, V=2V, Vie=0 8V v
Tor=BmA - - 0.5
except Co — — 40
I Vee=5.25V, Vi=2.7V MHA
Co - - 20
except Co - — —0.8
Input current In Vee=5.25V, Vi=0.4V mA
Ce - — —0.4
except Co — — 0.2
I Vee=5.25V, V=TV mA
Co — — 0.1
Shert-circuit output current los Vee=5.25V —20 — —100 mA
All inputs grounded - 22 39
Supply current lee Vee=5.25V All B low, other inputs at 4.5V - 19 34 mA
All inputs at 4.5V — 19 34
Input ciamp voltage Vix Vee=4.75V, Liyv=—18mA — - —1i.5 v
* Voe=5V, Ta=25°C
B SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25°C)
[tem Symbol Enputs | Qutputs Test Conditions min typ max Unit
teLw —
PL Ce si 16 24 ns
tene — 15 24 ns
trin . ) . - 15 24 ns
Ai, Bi Zi
trne - 15 24 ns
Propagation delay time C.=15pF, R.=2kQl
tein . — 11 17 ns
Co Cq
triL - 1 22 ns
¢ - 1 17 5
"Y1 AiL B C t
truL — 12 17 ns
BTESTING METHOD
1) Test Circuit Waveform
¥ic Jut put Jlﬁ.
9 !
oy F Load Crrrant 1 T W
Input 13v
1%, oy
Ar
o — |
E ;: In-phase Output 13y | 7;_3\'
r e
PG ..;" Az irca ieni AJ *
Zout= 500 = B
] .
13v

Iry
lyi You

-k

FEL
Out-of-phase 3%
Output

Input pulse; /77 gr<15ns, gy gbns,
PRR=1MHz, duty cycle 50%.




HD741.5283

2) Testing Table

Inputs Qutputs
B A B: Ay B: A B Al Ce Ca b Z: T pA)

Item From input to output

GND | GND | GND | GND | GND | GND | GND | GND | IN — - — — | OUT

Co—Zi or C.
GND | 4.5V | GND | 4.5V | GND | 4.5V | GND | 4.5V | IN [ OUT | OUT | QUT | OUT | OUT
GND | IN

GND | GND | GND | GND | GND | GND —rotes{ GND | = | — | — | — | OUT
GND | IN

GND | GND | GND | GND IN | GND GND | GND [GND | — - — |ouT) —
GND [ IN

teuu GND | GND IN | GND GND | GND | GND | GND | GND | — — | oul — -
GND | IN

tenL Ai or Bi IN | GND GND | GND { GND | GND | GND | GND | GND | — | OUT | — - -

—=+Zi or G4 45V [ IN

GND | GND | GND { GND | GND | GND N 145V GND [ — — — | OUT | OUT
4.5V | IN

GND | GND | GND | GND GND | GND | GND | — — (ourouT| —

IN | 4.5V
4.5V ) IN .
GNI} | GND IN | 4.5V GND [ GND |GND | GND [GND | — |OUT [ OUT | — -

GND | GND | GND | GND | GND | GND | GND | OUT [ OUT | — —_ —

4.5V | IN
IN | 4.5V

247



HD74LS290 eocccce couners

This counter contains four mastersiave flip-flops and addi- HBLOCK DIAGRAM
tional gating to provide a divide-by-two counter and divide-by-

five counter. Romn

The HD74L5290 also has gated set-to-nine inputs for use in T e q.
BCD nine’s complement applications. To use the maximum Inpur AO— *
count length of this counter, the B input is connected to the | : 7
Q. output. The input count puises are applied to nput A and [”—Q"" oo
the outputs are as described in the appropriate function table. Input B O——— L cx

K

A syrametrical divide-by-ten count can be obtained from the

HD741.5290 counter by connecting the Qp output to the A 9

input and applying the input count ta the B input which gives
a divide-by-ten square wave at output Q, b e 0 G

WPIN ARRANGEMENT ﬁ e

bek
R
p— R
P E E Vee Run m-]
-
e E Jhn’-"m ____E Rean
RM-E-—- Ren Koo ER-..
oo sp—T1]e MABSOLUTE MAXIMUM RATINGS
s Inputs
Gurput 'S E_ @ A<D_E A ’ Ttem Symbeol Ratings Unit
5
wls . o _1—]0‘ upply voltage Vee 7.0 v
Outputs R Inputs 7.0 v
GNDE I]q“ vinput voltage A B Inputs Vi 55 v
Tep View: Operating temperature range Tos- —20—~+75 ‘C
Storage temperature range Toee — 65~ +150 C
MFUNCTION TABLE
® Reset/Count e BCD Count Sequence {Notes 1) @ Bi.Quinary Count Sequence|{Notes 2}
Reset Inputs Outputs Qutputs Qutputs
T Count Count
RoarsjRovz{Reis|Rezn] Qo | Qo Qs Qa Qo Qe Qe Qa Qa Qo Qc Qs
H H L x L L L L 0 L L L L 0 L L L L
H H X L L L L L 1 L L L H 1 L L L H
X x H H H L L H 2 L L H L 2 L L H L
X L X L Count 3 L L H H 3 L L H H
L X L X Count 4 L H L L 4 L H L L
L X X L Count 5 L H L H 5 H L L L
X L L X Count 6 L H H L 6 H L L H
7 L H H H 7 H L H L
8 H L L L 8 H L H H
9 H L L H 9 H H L L

Notes) 1. Output Q, is connected to input 8 for BCD count.
2. Qutput Qp is connected to input A for bi-quinary count.
3. H;high level, L; low level, X; irrelevant
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HD74LS290

MRECOMMENDED OPERATING CONDITIONS S TIMING DEFINITION

Item Symbol | min | typ | max | Unit ty—]

Count A input Frown 1] - 32 MHz v
frequency B input 0 — 16 : R(Re, R v Lav

A input 15 - — \ oV
Pulse width B input 1. 30 - - ns ey

Reset 15 _ -

inputs AorB

Setup time to 25 — — ns input ov

S ELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ® max Unit
Vix 2.0 — - v
Input voltage i — — 0.8 v
Vou Vec=4.75V, Vie=2V, Vie—=0.8V, [ox=—400uA 2.7 — — v
Output voltage - - - To =4 mA®* — - 0.4
Vo Vee=4.T5V, V=2V, Vi ,=0.8V T BmAre — — DT A
Any Reset — — —0.4
A input I Vee=5.25V, Vi=0.4V — — —2.4 mA
B input - - -3.2
Any Reset — - 20
Input current A input HT Vee=5.258V, Vi=2.7V — — 40 HA
B input — - 80
Any Reset V=7V - e 0.1
A inpug It Vee=5.25V — - 0.2 mA
B inpur Vi=s.8V — — 0.4
Short-circuit output current Tos Vec=5.25V —20 — —100 mA
Supply current ess Tec Vec=5.25V — 9 15 mA
Input clamp voltage Vix Vee=4.75V, In=—18mA - — —-1.5 \'

* Voo=5V, Ta=25°C
**Qa outp:n is tested at specified fo plus the limit value of [y for the B input. This permits driving the B input while maintaining full
fan-out capabllity.
*#% [~ is measured with all ouiputs apen, both R, inputs grounded following momentary connection to 4.5V, and all other inputs grounded,

B SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Inputs Outputs Test Conditions min typ max Unit
. A Qa 32 42 -
M t frequ: ae
aximum count frequency f B & 16 — — MHz
tpLy — 10 16
A
true Q — 12 18 ne
tein — 32 48
A
Eene Q - 34 50 ne
' —
i B Qe C.=15pF, R.=2kA2 10 16 ns
. . ten — 14 21
Propagation delay time
LeLw B Q — 21 32
tows ¢ - 23 35 e
tpLn - 21 32
B
ot Qo — 2 m ns
tenl Set-to-0] Qa~Qo — 26 40 ns
trn Qu, Qo - 20 30
Set-to-9
truL et-tos Qe, Qe — 26 0 ns
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HD74LS290

MTESTING METHOD
1) Test Circuit

')

6.5V

Load Circuit 1.

L A Q
. —F B
§ i.iL
P Q
re. f— ¥ IR
i —Ane j
Zout =502 [ R Q
s % .
’L @ — Ry k

[

”

Same as Load Circuit 1. ]

Smme s Load Circuit l.—l

Swne a0 Load Circwit 1 ]

Notes) 1. Cy includes probe and jig capacitance.

2. AB diodes are 152074 .

Waveform 1. f..., tru, tra (Clock— Q)

w
1. 3V
Clock ov
trwc{ Messure at (17co{ Mensure at taey)
tasz} Vor
& _/_ 1.3V
Vou
lpwel Mensure a1 [triw (Messure at 2u.1)
tasa Vor
G 1.3V
# Vor
kruil Measure at [feiw (Mensure at taed)
P — Loss ) Vor
Qc 1.3V
trwi{ Measure at rru(hhnuu at tern)
Qu 13Y

Notes) L. Input pulse: ryy <1508, 1y, s5ns, PRR=1MHz, duty

cycle=50% and: £or fipmay. LI THLSZ.508
2. 1, is referonce bit time when all cutputs are low.

250

2) Testing Table

Item From input Inputs Qutputs
tooutpit | A | B [ Re R Qs Qe | Qc | Qo
/ A—Q IN [te Q+|GND|GND|OUT|OUT|OUTIOUT
™ Ip—qg |45V| IN [GND|GND] — [ouTlouTiOUT
A—Q. | IN [t DgND|GNDloUT] — | ~ | —
A—~Qo IN !to Qu|GND|GND| — | — | — [OUT
' B—Qs 4.5V IN (}ND GND| — |OUT| — —
!"“’ B—Qc |45V| IN |[GND|GND| — | — |OUT| —
M 'B~Qo |45V] IN |GND|GND| — | — { — |OUT
Ro—=Q** | IN*[to Qx| IN [GND|OUT|{OQUT[QUT|OUT
Ry—Q** | IN*|to Qu|GND| IN [OUT(OUT|OUT|OUT
* For initialized
** Measured with each input and unused inputs at 4.5V,
Waveform 2. t.. (R,—Q)
_-!n.l truec
v
e 0%
L3V 1Y
105§ 1P ov
te Z 15
PaL
Vou
Qa~Qu Lav
Vou
Waveform 3. tas, anL‘Rp-“Q)
iren H'lrL__
] ki
W’J i
1.3V L3V
10% ov
b & 503
tPHL
Vox
QnQc 1.3V
Var
irin
You
|
Qadn 1.3¥




H D 7 4 L S 2 9 3 @®4-bit Binary Counters

This counter contains four master-slave flip-flops and addi-

-by-two counter and divide-by-

M BLOCK DIAGRAM

tional gating to provide a divide
eight counter, This counter has a gated zero reset.To use the ! L] S—CY-1
maximum count length of this counter, the B input is con- toput A O - K
nected to the Qa output. The input count pulses are applied X
to input A and the outputs are as described in the appropriate N
function table. .
! q O
fsput B O cK
B PIN ARRANGEMENT y
v ——
NC (13
! E]v e —O0 &
KC| 2 Rw 13 | Runs ~PCK
NC| 3 Runp——d 12 { Reeny ¢
x|t Qe B&Z—] i1 |B
Ouiputs j Inputs ! U——0m
-} q Agr——a 10 | A —PCK
NC| 6 " Qap—t 9 jQu A K
Ll Outpurs :;: o—:D—_—Y
onn| 7 [ ey PN o O—
(Top View)
EABSOLUTE MAXIMUM RATINGS
ftem Symbol Ratings Unit
Supply voltage Ve 7.0 v
Ro Inpat .
[nput voltage ek Vis 7.0 v
A, B Inputs 5.5 v
Operating temperature range Toer ~30~+75 C
Storage temperature range Tore —65~+150 C
HEFUNCTION TABLE
# Reset/Count ®BCD Count Sequence
Reset Input Qutputs Qutputs QOutputs
Count Count
Rociy | Roczs Qo Qe Qe Qs Qs Qe Qs Qa Qo Qc Qe Qa
H H L L L L 0 L L L L 8 H L L L
L 4 Count 1 L L L H 9 H L L H
x L Count 2 L L H L 10 H L H L
3 L L H H 11 H L H H
4 L H L L 12 H H L L
5 L H L H 13 H H L H
6 L H H L 14 H H H L
7 L H H H 15 H H H H

Notes) 1. H; high level, L; low level, X; irrelevant.
2. Output Q4 is connected to input B,
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HD74LS293

M RECOMMENDED OPERATING CONDITIONS

ETIMING DEFINITION

- fu-o=

Item Symbol | min | typ | max | Unit e
Qutput current Ton - — 1 —400 A
Gutput current Toy — — 8 mA
: Ko 10
A t — 32
Count Lo 4 MH:z
frequency B input — 16
A input 15 — —
Puise width B input tw 30 _ - ns Aoar B
Reset lnput
: 15 — —
inputs
Setup time [ 25 — — ns

MELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

mn

ftem Symbel Test Conditions l min i typ* ' max Unit
Input voitage Al 2.0 — _ v
_ Vir — - 0.8 v
Vou Veie=4.75V, Vie=2V, Vi, =0.8V, Toa— —-400uA 2.7 - - v
Qutput voltage Voo | Vee=a15Y. VmzV. Va-p.gy LeTAmAT |~ - 0.4 v
o { o =8mA®r | — - 0.5
___P_sn,\_r ‘Reset — - -0.4
| A input It Vee=5.25V, V,=0.4Y — 2.4 mA
B input — - -1.6
Any Reset — — 20
Input current A input In Ver=5.25V, V,=2.7V — — 40 MA
B input — — 40
Any Reset Vi=T7V - - 0.1
A input L Ve =5.25V e — — 0.2 mA
_ Vi=5.5V oo
B input — - 0.2
Short-circuit output current Ios Vee =5.25V —20 - 100 mA
Supply current*** Iee Vee=~5.25V i = 9 15 mA
input clamp voltage Vix Vee=4.75V, Iin=—18mA -[ — — —1.5 i

A

*Veo=5V, Ta =25°C

** Q4 output is tested at specified J5;, plus the limit value of f;; for the B input. This permits driving the B input while maintaining full

fan-out capability.

*** ¢ is measured with all outputs open, both R, inputs grounded following momentary connection to 4.5V, and all other inputs grounded.

B SWITCHING CHARACTERISTICS (Vec=5V, Ta=25C)

[tem Symbol Inputs | Outputs Test Conditions min typ max Unit
A 32 42 -
Maximum count frequency Jaax B 3: 16 — — MHz
tecw — 14 16
teue A Q — 12 18 ne
tpin - 46 70
A
trne Q — 46 70 "
! D= - - 16
. . PLH B Qe Ci=15pF, R.=2k{2 10 ns
Propagation delay time tewe - 14 21
teon — 21 32
B s
tewe Qe — 23 35 "
tein — 34 51
trui B Qo = 34 51 n
trne Set-to-0 | Qu—Qo — 26 40 ns
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HD74LS293

B TESTING METHOD

1) Test Circuit

1.5V
TJ "
M bh
3
e
£
P.G. 1 % Re
Zour= 502 |; Re
w

!

r

Q

Qn

L L I
Q jé?l Same ax Load Cironit 1. |

Q- ‘j_t}o'l Same a1 Lo Cirguit b I

@ ,—T—r Same a1 Lod CimiL]

Notes) 1. C; includes probe and jig capacitance.
2. All diodes are 152074 (.

Waveform 1.f..., ¢, trn 'CIOCk"“ 0-)

1d".]

-

Cluck

1

§

el Measure at
tas3)

trui{ Measure at
tasa)

L3V

/,41

Y

tren{ Measure at faosy)

3

trcn{ Measure at fuet]

3

.

2) Testing Table

Froem input Inputs Qutputs
Item to output A B Ro | Qo | Qs | Qc| Qo
A—Q IN [to Qu|GND{OUT|OUT|QOUT|OUT
fo B—Q |45V IN [GND| — |OUTjOUT|OUT
A Qa IN |to Qa(GNDjOUT}| — : — | —
A= Qo IN |toe Qu|GND| =~ | — | — |OUT
Lpun B—Qe 4.5V| IN |{GND| — jOUT| — | —
Lent B—-Qc 4.5V IN |GND| — - |OUT} —
B—Qo |4&5V| IN |GND} — | = | — |QUT
Ro—Q** | IN*[to Q4] IN |OUT|[QUT|OUT|OUT
* For initialized.
** Measured with each input and unused inputs at 4.5V.
Waveform 2. ta (Ro— Q)
rin ffl.___
av
c
oy - Vor
Vow Qa ~Qu m:v
Vou

Note) !rLyS1Sns, tyyyp<Sns

Voo

Vou

tros ( Measure at
test]

eren{ Moasure at taed)

¥

.

Yo

tren( Messure at foss)

tres( Meagurs at

tasls}

Qu

/.;24[

3

.

VoL

Yon

ik

Notes) 1. Input pulse: ryp gy tSns, tryy <5ns, PRR=1MHz, duty
cycles50% and: for fpax. ’TLH"THLéz-SM-
2. t,y is reference bit tirne when all outputs are low.

Ve
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HD74L8298 ® Quadruple 2-input Multiplexers (with storage)

This quadruple two-input multiplexer with storage provides B PIN ARRANGEMENT

essentially the equivalent functional capabilities of two sepa- W,
rata MSI functions {HD741.S1567 and HD74LS175). When the B.E—l EV((
word-select input is jow, word 1 (A, By, C,, D,;) is applies to A'E—" ool Ml
the flip-flops. A high input to word select will cause the selec-
tion of word 2 (A,, By, Ca, D3 ). The selected word is clocked A E‘— Al & 14 |G -
to the output terminals on the negative-going edge of the clock pas (g, E P I ove P M
puhe_ npulg
CIE_‘C! Qo 12 |Qe
DrE-“—- Dy CK<D—-EC]WH
EBLOCK DIAGRAM o[, ws—{o]ene,
oty el e
s W *% (Top View!
C a ] :Ck
Bio
S ——oh
B i —a>CK
R > Ouiputs
Duta o)
Inputs
—<{> i o o
i Ca +——q > CK
R
B
—{> I
] —d>CK <
Clack & 1>

B FUNCTION TABLE

Inputs Cutputs
Word Notes) 1. H; high level, L; lov: level, X; irrelevant (any input, includ-
S Clock Qa Qe Qc Qo ing transition)
eltect Z. 4; transition from high to low level
L i a b, o 4 3. a,,a,, etc; the level of steady-state input at A |, A,, etc,
4 4. Qao. Qpo. ctc; the level of Qu, Qp, ctc entered on the
H ! az b: €2 : most-recent 4 transition of the clock input.
X H Quao Qoo Qco Qoo
B RECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Clock pulse width daichs 20 — — ns
. Data 15 — -
Setup time E—— . ns
. Word Select 25 e —
Data 5 - -
Hold time th ns
Word Select ] — —
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HD74LS298

B ELECTRICAL CHARACTERISTICS (Te=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Input voltage Viu 2.0 — — v
Vi — — 0.8 A
Vou Vee=d4,75V, Vig=2V, Vi,=0.8V, lon=—400pA 2.7 - - v

Qutput voltage Jor=4mA - — 0.4
Vor Vee=4.75V, Viy=2V, Vi=0.8V v

Tor=8mA — — 0.5
Im | Vecm5.25V, Vim2.7V - - | 2| wa
Input current HT? Vee=5.25V, V:=0.4V — — —0.4 mA
I Vee=5.25V, V=7V - - 0.1 mA
Short-circuit output curreat fos Vee=5.25V —20 - -~ 100 mA
Supply current »» Ice Vee=5,28V — 13 21 mA
Input clamp voltage Vix Vee=4.75V, Ly=—18mA o — -~1.5 A

» Voe=35V, Ta=25°C
** With all outputs open and all inputs except clock low, 7/oc is measured after applying a momentary 4.5V, followed by ground, to the clock input.

M SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Test Conditions [ min typ max Unit

! - 18 27 s

Propagation delay time me C.~=15pF, R.=2k} .
teue - 2 32 ns

M TESTING METHOD

1) Test Circuit Waveform
V("Jr in ITHi.
45V
1.omd Circuit 1. 3y
Output ;= ===~ p A 3 e
Tnput —dck T ' IR : . -
] 2l bl .
WS : | ol ! li Clack 10, 10% oy
P.G. ' ' [3r]
Tout #500 Ay 1 =1 v
A2 i (]

"R Datn '
L q"‘;m‘ Same as Lond Circuit 1, I Vo
r‘ D Qn—T—‘ Sane 4n Lowd Circuit 1. I *L* Dats Vau

iy

+—
Ser Fuction Tabie

Ve,

?
—

Notes) 1. Cg includes probe and jig capacitance. tewt,
2. All diodes are 152074 .

Input pulse; fryr<lSns, 2gy; <6ns,
PRR=tMHz. -
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H D 74 L s 2 9 9 @®8-bit Universal Shift/Storage Registers {with three-state outputs}

This eight-bit universal register features multiplexed inputs/
outputs to achieve full eight bit data. Two function-select in-
puts and two output-control inputs can be used to choose the
modes of operation listed in the function table.

Synchronous parallel loading is accomplished by taking both
function select lines, Sp and Sy, high, This places the three-

EBLOCK DIAGRAM

state outputs in a high-impedance state, which permits data
that is applied on the input/output tines to be clocked into the
register. Reading out of the register can be accomplished while
the outputs are enabled in any mode. A direct overriding input
is provided to clear the register whether the outputs are
enabled or off,

HPIN ARRANGEMENT

51 Sa A
T 5 [I———-—] E Veo
= )
ovpat G,E}EG 5 9] s
Contrals G—’E: sL T ?.'i"‘ Lett
s o e e S e o e e e BTN saf—oe oo
Shift el
Right o -T2 Serul-Input et [5 p—{wa wal—Jie]wm
Serinl-Input I: o j
ciae| 6 —oree Frasp——] 15| Frar
ok N ' .uq.E MG Do 14] 0/t
. i Foid) ffci ffcia e i s £ ... o[ v _%%
Clear ot T Clear | 5 Cleer ¢k 12] Clock
4 4 ; y SR
Co?.?::'f: [g;:—'—_fﬁﬁ—- I_‘u—- r?r ﬁ—! - r}t r‘%I_J onp [ 1 E Shift Right
SR
iTop View?
A BAR CAN DA BT FAQ Gin AsQu
MABSOLUTE MAXIMUM RATINGS
Item Symbol Ratings Unit
Supply voltage Vee 7.0 v
Input voltage Ve 7.0 v
Output voltage {off-state) Vol 5.5 v
Operating temperature range | T.,. --‘20;- +75 C
Storage temperature range Tuee —65~ +150 C
EFUNCTION TABLE
L Inputs [nputs/Outputs Cutputs
Function| Output .
Mode . Serial
Ciear| Select Control |Clock A/Qa |B/Qa | C/Qc | D/Qo | E/Qe | F/Qr | G/Qa | H/Qu| Qa” Qu’
5, Se IGi G t S0 Se
Clear L x| L |L|L]J®X L L L L L L L L L L
L |L X L1} L X X x L L L L L L L L L L
Hold H L i L L * X X Qao | Qeo | Qeo | Qoo | Qeo | Qro | Qoo | Quo | Quo | Quo
H x x L L L x x Qo Qa0 Qco Qoo Qeo Qro Qco Quo Qao Quo
H{L|H x . . . n . . . i
Shift Right I. L H H H Qa Qe Qe Qo Qe Qr Qe H Qe
H{L|HIL}L t x | L L Qar | Qen | Qen | Qoo | Qen | Qrn | Qen L Q.
H H L » n " » " "
Shift Left L | L t H| % | Qe | Qeu | Qo Qe Qr Qc Qw H Q:a H
H|H|L | L |L 1 L[| x| Qs | Qo | Qoo | Qen ! Qe | Qon | Quia L Qsn L
L.oad H H H X X t x x a b ¢ d e f g h a h
Notes) 1. H; high level, L; low level, )_(; irrelevant 5. Qan~Qun;the level of Qa through Qy, respectively,
2. t; trapsition from low to high level before the most-recent * transition of the
3. a~h; the level of steady-state input at inputs A through H, clock.
respectively. These data are loaded into the flip- 6. t+ =;When one or both output controls arc high the cight
flop . outputs are isolated from the input/output input/output terminals are desabled to thé high-im-
terminals. pedance state, however, sequential operation or clear-
4. Qao~QHo; the level of Qa through Qy, respectively, be- ing of the register is not affected.

fore the indicated steady-state input conditions
were established.
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HD74L5299

HERECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
Qa—Qu - - —2.6
Qutput current Qe or OV Ton = — 0.4 mA
- — — 4
Qutput current g: :)r" a foo — — 28 mA
Clock frequency Seiuet 0 — 25 MHz
R Clock high 30 — -
Clock pulse width Clock low tweck) 10 — — ns
Clear pulse width Clear low twiceR: 20 — -— ns
Select 351 — —
Setup time High-level data . 201 — -
up tim Lowalevel data - 20t - — e
Clear inactive-state 20t — —
. Select 101 — —
Hold time Data s 01 — - ns

t The arrow indicates the rising edge.

B ELECTRICAL CHARACTERISTICS (Ta=—20~-+75C)

[tem Symbol Test Conditions min typ* max Unit
Vi 2.0 — — \4
Input voltage Vi iy — 0.8 v
Qa thru Qu Vou Vee=4.75V, V=2V, Ton=—2.6mA 2.4 — — v
Qa’ or Qu’ Vie—=0.8V Tou=—400puA 2.7 — —

Qutput voltage Qa thru Qu Vee=4.78V ;or.";imh — — g;
Voo | V=2V oc=24mA = : v

, B Tor=4mA — — 0.4

Qs or Qa Vie—0.8V Tor=BmA - — 0.5
Qa thru Qu Tozn Vee=5.25V, Vin—=2V, Vo=2.7V — — 40 HA
Output current [0 0. T Lo, | Vee=5.25Y, Viu=2V, Vo=0.4V — T = [ a0 | pA
i:ysgt:;" In Vee=5.25V, Vi=2.7V . o

SD, Sl - o —08
Input current Any other T Vec=5.25V, Vi=0.4V — — —0.4 mA

Se, S V=TV — fas 0.2
A~H Ir Vee=56.25V Vi=5.5V — - 0.1 mA

Any other V=7V — - 0.1

Short-circuit Qa thru Qu —30 — —130
output current Qa’ or Qu’ Tos Vee=56.25V —20 — —100 mA
Supply current Iec Veem=5.25V — 33 53 mA
Input clamp voltage Vix Vec=4.75V, Iiv=—18mA — — -1.5 v

* Veoo=5Y,Ta=25°C

B SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum ¢lock frequency Joax 25 35 - MHz
tet | Clock | Qu' or Qo | Com15pF, Ro=2k0 —— 2 1 3
Lewe A ar Me - pr. M - 26 39 ns
Propagation delay time :"”‘ Clear Qa”_or Qv — f; L4
‘::: Clock Qa—~Qu — 26 gg ns
=45pF, R.—6650
tene Clear Qa—Qx Crm45p t — 26 40 ns
. t = = - 13 2
Qutput enable time !:':. Gi, Gz | Qa~Qn — 19 3(1) ns
Output disable time tuz G, Gz | Qa~Qn C.=5pF, R.—6650 — L] 15 ns
1Lz — 10 [ 15
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H D74L336 5A @®Hex Bus Drivers (with three-state outputs)

EPIN ARRANGEMENT

S

s
ERY
w[4]
o]

GND | 8

=

T
=

=
w o
= >

1=
g =

@
>

LG

=)
&
S

BB

(Top View)

HEABSOLUTE MAXIMUM RATINGS

EFUNCTION TABLE

Item Symbel Ratings Unit Inputs Output
Supply voltage Vee 7.0 v G, G: A Y
Input voltage Vin T.0 v H x x Z
Output voltage (Off -state) Voo 5.5 A X H X Z
Operating temperature range | T.,. —20-- +75 C L L i L
Storage temperature range | T.. —65~+150; ¢ L | L H H
Note) H; high level. L; low level,
X; irrelevant
Z; off thigh-impedance) state
of a 3-state output
M ELECTRICAL CHARACTERISTICS (Te=—20—~+75C)
Item Symhol] Test Conditions ! min typ* ! max Unit
Vin 2.0 — —
Input voitage o v
Vie = 0.8
Vou Veen 4 75V, V=2V, V=08V, Jou= —2.6mA 2.4 —
Output voltage v Vee=4 .75V, Vie=2V, Tor=24mA — — 0.5 v
o v-0.8vV Tou=12mA - - 0.4
lozu Vee=5.25V, V=2V Vo=2. 4V -— — 20
Chutput current unA
Toze Vii=0.8V Vo=0.4V - -— —20
I Vee=5.26V, Viy=2.7V - - 20 A
Vee=5.25V. V=05V, Either G inputs=2V - - —20 HA
A inputs =
Input current I Vee=5.25V, V,=0.4V, Both G inputs~0.4V — — —0.4 mA
G inputs Vee=5.25V, V=04V - - —0.4 mA
o If VCC-S.ZSV. V{‘?V - - 0.] mA
Short-circuit output current los Vee=5.25V —40 — —225 mA
Supply current Tecre Vee=5.25V — 14 24 mA
Input ¢lamp voltage Vi Vee=5.20V, Iiw=—18mA - — —-1.5 v

* Vec=5V, Ta=25°C

** With all outputs open, ¢y is measured with all inputs grounded and all G inputs at 4.5V,
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HD74LS365A

B SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbel Test Conditions min typ max Unit

trow - 10 16

Propagation delay time
tene C:=45pF - 9 22
L2y R.=6670 — 19 35

Output enable time ns
tze - 24 40
t C,=5pF - - 30

Output disable time = Lo
tuz R.=66702 - — 35

Note) Refar to Test Circuit and Waveform of the Common |tem
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H D 74 L s 3 6 6A ®Hex Bus Drivers (with three-state cutputs)

BPIN ARRANGEMENT

S

E‘.1[I 16
1a ]2
1Y{ 3 ; ; '__@

N
3};@

[ 1[-1010]
o GI

=
o
2

w
>

alals

CTETEIEIE

44
GND | & ; ; v
[Top View!
HMABSOLUTE MAXIMUM RATINGS B FUNCTION TABLE
Item Symbol Ratings Unit Inputs J Output
Suppty voltage Vee 70 WV | 6 | a v
Input voltage Vin 7.0 v H x x Z Note)
_Output voltage {off-state) L 5.5 vV X H x Z H; high level, L; Jow level,
Operating temperature range | T.,. ~20~ +75 C L L H L X;irre!ev.'ant'
) , — J— [ Z; off (high-impedance) state
Storage temperature range | T,, —65~+150 < L | L L H of a 3-state output
B RECOMMENDED OPERATING CONDITIONS
Item l Symbol ! min ; typ max Unit
Qutput eurrent 1 Tow i - ! — | —2.6 mA
Output current } Io, i - I — ‘I 24 mA
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HD74LS366A

M ELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Ttem Symbol Test Conditions min typ* max Unit
Input voltage Vou 2.0 — — v
Vi - - 0.8
Vou Vee=4.75V, V=2V, Vii=0.8V, foy=—2.6mA 2.4 - -
Qutput voltage Vou Vee=4.75V, V=2V, Ty, =24mA - - 0.5 Vv
Vii=0.8V Tor=12mA — - 0.4
Output current lozu Vee=5.25V, V=2V, Vo=2.4V — - 20 A
Toze Vie=0.8V Vo=0.4V - - —20
I Vee=5.28V, Viyu=2.7V - - 20 uh
A inputs Vec=5.25V, V,=0.5V, Enher_ﬁ inputs =2V - - —20 | pA
Input current I Vee=5.25V, V:=0.4V, Both G inputs=0.4V - — -0.4
G inputs Veew5.25V, Vi=0.4V = — T ™
I Vee=5.28V, V=7V - - 0.1 mA
Short-¢ireuit output current los Vee=5.28V o —40 - —225 mA
Supply current Icc®" Vee=5.25V - 12 21 mA
Input ¢lamp voltage Vix Vee=4.75Y, Irnv= —18mA - - —-1.5 v

* VooeSV, Ta=25°C
** Inc is measured with data inputs grounded and output control inputs at 4.5V.

B SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbel Test Conditions min typ max Unit
) ) tpew - ! 15
Propagation delay time one €= 45pF - 12 18
. R.— 6670 - 18 i

Qutput enable time tot — 28 45 ns
Output disable time v M - - .
iz R.-6670 - - 35

Note) Refer to Test Circuit and Waveform of the Commaon ftem
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HD74LS367

@®Hex Bus Drivers
{non-inverted data outputs with three-state outputs)

BPIN ARRANGEMENT

Ouiput \
Control D

GND' A

N5
oy
b

-

16 | Ve

Quipu
Contrel Ga

|64

o~
oy

HL{H:J.@MU =]

{Top View)

B ABSOLUTE MAXIMUM RATINGS

EFUNCTION TABLE

Ttem Symbol l Ratings Unit G A Y
Supply voltage Veo 1.0 v H X Z Note) H,; high level, L;low level,
Input voltage Vi 7.0 v L L i X; irrelevant
Qutput voltage (off-state) Voo 5.5 v L H M z”;‘:mﬂm;:?’ state
Operating temperature range Tepr —20-+75 ‘C
Siorage temperature range | T.., | ~ 65~ + 150 ‘C
M RECOMMENDED OPERATING CONDITIONS

Ttem Symbol min typ max Unit
Qutput current X fon - — —2.6 mA
Output current I for - - 24 mA
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HD74LS367A

B ELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Vm 2.0 - - v
Input voltage

\ - - ¢.8 v
Vou Vee=4.75V, Viy=2V, Vi =0.8V, Jos=—2.6mA 2.4 - - W

Qutput voltage Tor=24mA — - 0.5
Voo Vee=4.75V, V=1V, V.. =0.8V v

IaL—IZmA - - 0.4

Vo=2.4V - - 20
Output current IToz Vee=5.25V, V=2V, Vi.=0.8V nA

Vo—0.4V - - 20
T Vee=5.25V, V,=2.7V - - 20 rA
V,=0.5V, G inputs 2V — -— —20 pA

A inputs Vec=5.28V =

Input current I Vi=0.4Y, G inputs 0.4V — - —0.4 mA
G inputs Vce=5.25V, V,=0.4V - - 0.4 mA
Il Vcc“5.25v. V{‘?V - - 0.1 mA
Short-cireuit output current Ios Vee=5.25V —40 - —225 mA
Supply current®* Tce Vee=5.20V - 14 24 mA
Input clamp voltage Vix Vee=4.75V, [in=——18mA - et —1.5 '

* VocrSV, Tas25°C
** I oo is measured with data inputs grounded and output control inputs at 4.5V.

B SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Test Conditions min typ mux Unit

teLn — 10 16

Propagation delay time ns
tpuL - 1 9 22

C.=45pF, R.=6670)

] tzn — 19 35

Output enable time ns
tzi - 24 40
inz - - 30

Output disable time C.~5pF, R.,—66701 ns
lez — — 35

Note) Refer to Test Circuit and Waveform of the Common item
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H D74L8368A ®Hex Bus Drivers (inverted data outputs with threestate outputs)

B PIN ARRANGEMENT

A
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LND| B
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(Top View:

B ABSOLUTE MAXIMUM RATINGS

S FUNCTION TABLE

ltem Svmbol Ratings Unit G A Y
Supply voltage Vi 7.0 v H * Z Note) H; high level, L; low level,
Input voltage Viu 7.0 vV L L H X;irrele\.ram‘
Qutput voliage (off-state) Voo 5.5 vV L H L Z;Z?;gﬁ?:::g:‘:;?l?) Hate
(perating temperature range | T... —20-~ +75 C
Storage temperature range T, - 65 4 1501 C
M RECOMMENDED OPERATING CONDITIONS

Item Symbol min tvp max Unit
Output current Towu - - 2.6 mA
Qutput current Ty - - 24 mA
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HD74LS368A

W ELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Input voltage Vir 2.0 — — v
Vi — — 0.8
Vou Vee= 4.75V, V=2V, V=08V, Joy=—2.6mA 2.4 - -
Qutput voltage ToL=12mA 0.4 v
Vo Vee=4.75V, V=2V, V.. =08V — -
Tor=24mA 0.5
Output current for | Veom5.28V, Vigm2V, Vim0.8Y omitl — — 21
Vo=0.4V - - —20
I Vee=5.25V, Vi=2.7V - — 20 2A
Vce=5.26V, V,—0.5V. G input at 2V - - —20 | pA
A inputs —
Input current Im Vee=5.25V, V,=0.4V, G inputs at 0.4V - - —-0.4
T iaputs Veem5.25V, Vi=0.4V — g B
L Vee=5.25V, V=TV — - 0.1 mA
Short-circuit output current Ios Vee=5.26V —40 - —225 mA
Supply current es Iec Vee=5.25V - 12 21 mA
Input clamp voltage Vix Vee=5.25V, Iw=—18mA - — -1.5 v
* YooisY, Te=25°C _
** With ali outputs open, [ is measured with all inputs grounded and all G inputs at 4.5V,
B SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
tpLn - 7 15
Propagation delay time — — 2 "
f | Comoef. Rumgera T e | 3 | s
Qutput enable time ™ — 28 m
tuz — - 32
Qutput disable time C.=5pF, R.=66711
tez ’ - - 35

Note) Refer to Tast Circuit and Waveform of the Comman |tem
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HD74LS37 @0ctal D-type Transparent Latches (with three-state
outputs)

The HD74LS373, B-bit register foatures totem-pole three-state
outputs designed specifically for driving highly-capacitive or
relatively low-impedance loads. The high-impedance third
state and increased high-logic-level drive provide this register
with the capacity of being connacted directly to and driving
the bus lines in a bus-organized system without need for inter-
face or pullup companents. They are particularly attractive
for implementing buffer registers, |/O ports, bidirectional bus
drivers, and working registers.,

The eight latches are transparent D-type latches meaning that
while the enable (G) is high the Q outputs will follow the data
{D) inputs, When the enable is taken low the output will be
latched at the level of the data that was setup.

BFUNCTION TABLE

WPIN ARRANGEMENT

Ahrput
Lol

1 Lk‘:"dh!p

Inputs Output (Top View)
Nates:  H = high level, L = low level,
Output control | Enable G D Q X = irrelovant
L H H H Q, = level of Q before the
L H L L indicated steady-state input
- conditions were
L L x Qe established.
" H x |z Z = off (highimpedance) state
- - of a three-state output
HMBLOCK DIAGRAM
1Q 2Q iQ 4Q 54 6Q Kt L1

o e el e

0y

Qutput 10 2D an 40 sl 60 T 80 Enable
Control G
BMRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Supply voltage Vec 4.75 5.00 5.25 v
Output voltage Von e — 5.5 v
fox — - 2.6 mA
Output current o — — ” Y
Enable pulse “H” level 15 - -
width T level] 15 — - n
Data setup time ta 51 - - ns
Data hold time iy 25 — - ns
Note) § :  The errow indicates the falling edge of clock pulse.
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HD74LS373

MELECTRICAL CHARACTERISTICS (Te=—20~+75C)

Ttem Symbol Test Conditions min typ* max Unit
Vin 2.0 - — A’
Input voltage Data inputs — - 0.7
Vi v
G, Output control inputs — — 0.8
Vor | Veem4a05V, V=2V, Voo = Vie_owss Tou= —2.6mA 2.4 — — %
Qutput voltage Vou Vee=4.75V, Vipg=2V, Jor=1ZmA — — 0.4 v
V“_"'Vum‘ 101—24mA - - 05
Off-state output current ;:: Vec=5.25V, Vig=2V ‘1:::(2]:3 — : ﬂzg pA
I Vee=5.25V, V=27V - -— 20 i
Input current Ire Vec=5.25V, Vi=0.4V — — —0.4 mA
I Vee=5.25V, Vi=7V — - 0.1 mA
Short-circuit output current Tos Vee=5.25V —30 - -—130 mA
Supply current {cc Vee—5.25V, V;=4.5V {Output control) — 24 a0 mA
Input clamp voltage Vik Vec=4,75V, LIn=—18mA : - — —1.5 v

* Yeoo=5V, Ta=25°C

ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Input Output Test Conditions min typ max Unit
teou D Q — 12 18
. . tppe - 12 18
Propagation delay time
oLy G Q C.=45pF — 20 30
Lrue R.—6670 — 18 30
ns
¢ - 15 28
Output enable time L ocC Q
bzs - 25 36
lnz C,=5pF — 12 20
Output disable time 0oC
tiz Q R.=—6670 — 15 25
BMTESTING METHOD
Test Circuit
Vee
15V '}
|
|
7N '
. ——dq 0C :
Input 11D :
1
—20 Jl
PG .
ZoneS0Q I s 2=t Same a5 Losd Circuit 1 | Notes: 1. Cy includes probe jig capacitance.
& : 2. All diodes are 152074 ().
- Input 5 |40 Q] Same a3 Loab Circuit | ]
E 150 4Q - Same as Load Circuit I ]
PG . 'f_‘
Zour =508 @ 6D 5Q n Same as Load Cirouit 1 I
;’ 170 6Q pt=ms Same as Load Circuit 1 J
L1 ] - Same as Load Circuis b I
B G 8Q Same a3 Load Cireuit 1 J
AY /s
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HD74LS373

fren THL
Waveform-1
%0%
1.3V
Data 10% # K 10%
LPHL
Q S$1, $7 Closed F 1.3V 1.3v\§
Notes: Input pulse; f774 S 15ns, {777, S 6ns, PRR = IMHz, duty cycle 50%
Waveform-2
ITLK ITHL
f 0% 20% E W
Data £1.3v 13V 1.3v
0% 0%
i
3v
Enable
G
oy
tPiy oy
4 $1. 2 Closed JZ“‘W \\1.3\-
Yo
Note:  Enable input pulse;  T77.57 % 15ns, Data input pulse; 71 S 15ms,
IrHr S éns, '7H] % Gns,
PRR = IMHz PRR = 1MHz,
Wavefarm-3 G input is high.
Output i
Cont rol w
Zgo% ‘“
1.3V
0% oy
-—lll.——.l
Waveform A =4.5V
81 Closed =15V
S2 Open Lav
Vor
Waveform B . 0.5V .
el 2t 9 Vou
-1
S1 Open R
S Cosed f 13Y iz =15V
=0V “2’ Closzd
'3

Notes: 1. Input pulse; 775y % 15ns, f13y7 S 6ns, PRR = 1MHz, duty cycle 50%
2. Waveform A if for an output with internal conditions such that the output is low except
when disabled by the output control. Waveform B is for an output with internal condi-
tions such that the output is high except when disabled by the output control.
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HD74L837 @®0ctal D-type Edge-triggered Flip-Flops (with three-state
ocutputs)

The HD74LS374, 8-bit registers features totem-pole three-
state outputs designed specifically for driving highly-capacitive
or relatively low-impedance ioads, The high-impedance third
state and increased high-logiclevel drive provide this register
with the capability of being connected directly to and driving
the bus lines in a bus-organized system without need for inter-
face or pull-up components, They are particularly attractive
for implementing buffer ragisters, 1/0 ports, bidirectional bus
drivers, and working registers, The eight flip-flops are edge-
triggered D-type flip-flops. On the positive transition the
clock, the Q outputs will be set to the logic states that were
setup at the D inputs,

MPIN ARRANGEMENT

Quiput [T N/ 2| vee
Control
1Q Y jiie)

8

=]z

o 2

20)

E3'E
-

k0] 3]

=

&
RS

JF

30 8Ly

50

4h

aianininEEEe

10 5Q
GND i Clack
HFUNCTION TABLE “@
Inputs Output Notes:  H = high level, L = low level, {Top View)
X = irrelevant
Output control| Clock D Q 1 = transition from low to
L H H high level
! Q, = level of Q before the
L t L L indicated steady-state
L L X Qo input f:onditions were
7 established
H x X Z = off (highimpedance)
state of a three-state
output
HEBLOCK DIAGRAM
10 20 kit 4Q 54 6Q Fes] A

4] 9 - @
DCK L[‘CK l CK ][”(,Ah

Output 10 2D iD 1D 5D 5D n 8D Clock
Contral
BMRECOMMENDED CPERATING CONDiITION
Item Symbel min typ max Unit
Supply voltage Vee 4.75 5.00 5.26 \i
Qutput voltage Vou — — 5.5 v
Ton - - —2.6 mA
Qutput current
Tov - — 24 mA
Clock pulse “H" level i5 — -
wy - tw ns
width L™ level 15 - -
Data setup time o 20t — - ns
Data hold time th 3t = - ns

Note) t+ : The arrow indicates the rising edge of clock pulse.
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HD74LS374

WELECTRICAL CHARACTERISTICS (Ta=- 20~+75°C)

Item Symbol Test Conditions min tvp* max Unit
¥ 2.9 — — ¥
Input voltage i
Vie — — 0.8 Vv
__m‘:'rm Ve =478V, V=2V, V, =08V, Jox=—2.6mA 2.4 - — v
Output voltage v Veo=4.75V, Via=2V, Io1=12mA — — 0.4 v
" V=0.8Y Too = 24mA - - 0.5
Toz Vo=2.7V e — 20
Off-state output current e Vee=5.25V, Viu=2V 2 A
loze Vo=0.4V — — —20
In Vee=5.25V, Vi=2.7V —_ - 20 HA
Input current I Vee=8.25V, Vi=0.4V — — —0.4 mA
I Vee=5.25V, V,=7V - 0.1 mA
Short-circuit ountput current Tos Vee=5.25V —-10 — —13¢ mA
Supply current Tee Vee=5.25V, V;=4.5V {Output control) - 27 40 mA
Input clamp voltage Vix Vee=4.75V, Liv= —18mA - — —1.5 v
* Vee=5V, Ta=25°C
BSWITCHING CHARACTERISTICS (Voc=5V, Ta=25C)
Item Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency Seex Clock Q 35 50 - MHz
t — 15 28
Propagation delay time el Clock Q C.—=45pF
Lews, — 19 28
5 R, =66701 % %
Output enable time ol 0oC Q ns
tre - 21 28
4 Cr=5pF — 12 2
Output disable time i 0C @ ! P
tiz RL=66702 14 25
BTESTING METHOD
Test Circuit
Voo
s ——-% ——————————— :
Output | R i
) |
I I
! Si b
\ |} \
i L doc ] B STl I
' 5kt IS
l"PU‘ | lD IiCL S?i :
l
1
n Dulpul:.. __ Load Circuit 1___ _____ |
P.G . s 30 2 .Fi_l_ Same as load Circuit 1 I
Zo 256 i uiput
7}’ Input : —-d 4D 3q T.Z“:I Same as Load Circuit 1 J
E N— ) i9Q .Et_[ Same as Load Circnit 1 _]
Lpal
Z P'L;DQ :n?‘ |-——— 6D 5Q »O—T—({ Same as Load Circuit | J
-l & i tpul
’;’ F——170 SQG—L{ Same a3 load Circuit 1 J
uipul
-—&h ] E—II’—I[ Same as Lowd Cireuin u
> Clock 8Q »—I-{ Same as Load Circuit | J
hY I
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HD74LS374

Waveform-1

Daza

Clock

irin

Notes:

Waveform-2

Qutput Control

Waveform A

Wavelorm B

Notes:

%% W
L3V 13V
10% /
ov
-t 'a———#
v
oy
-—mu-‘
(P LH Vox
51, 52 Closed o~ 13V 13V
Vor
1. Input pulse; f7r4 = 15ns, (77, = 613
Clock input; PRR = IMHz, duty cycle 50%
Data input; PRR = 500kHz, duty cycle 50%
2. fmaxitTIH = 2.5ns, tyyy, = 2.5ns
1THL 17
—w /fso% W
13V 1.3V
&,
10% 10% | o
-———ru.——1
=45V kN cl
b1 .2 g osed
§1 Closed d =15V
S: QOpen .
L3V
05V Vou
etz 0.5V Vou
51 Cpen
Sz Closed 1.av TH | =15V
51
~ov St Closed

1. Input pulse; tyrer= 15ns, £z = 6ns, PRR = IMHz, duty cycle 50%

2. Waveform A is for an output with internal conditions such that the output is low
except when disable by the output control. Waveform B is for an output with internal
conditions such that the output is high except when disabled by the cutput control.
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HD74LS375 «aucr sisuvie Lorches

The HD74LS375 bistable latch is electrically and functionally
identical to the HD74LS575, respectively. Only the arrange-
ment of the terminals has been changed in the HD74L$375,
This latch is ideally suited for use as temporary storage for
binary information between processing units and input/output
or indicator units. information present at a data (D) input is
transferred to the Q output when the enable {G) is high and
the Q output will follow the data input as long as the enable
remains high, When the e¢nable goes low, the information (that
was present at the data input at the time the transition occur-
red} is retained at the Q output until the enable goes high.

EBLOCK DIAGRAM (1})

Dary

Tu
fiher
Latrh

Fnabie

W RECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
Pulse width tw 20 — - ns
Setup time L 20 — - ns
Hold time th 5 — — ns

BPIN ARRANGEMENT
1]

wz] fon
I'.|1f1l_)l; E . 6o
20[s] fod ¢
[ Ga
(7] s
N [+ ] [

161K
Eﬂ:
Ed(i

'EM}

12 | Enable
RE

E G

IS

9 [3n

(Top View)

HFUNCTION TABLE

Inputs

Outputs

Bl K )

G
H
H

| C|e

x L

a1 Fal

=

Qo

Notes) H; high level, L; low level, X; irrelevant
Q, level of Q before the indicated steady-state input condi-

tions were established,

Q, complement of Q, or level of Q before the indicated

steady-state input conditions were established.

MELECTRICAL CHARACTERISTICS (Ta=——20~+75C)

Item Symbol Test Conditions min typ* max Unit
Vis 2.0 - - v
Input voltage ™ — — o8 v
Vou Vee=4.75V, Vig=2V, Vi.=0.8V, lon= —400uA 2.7 — - v
Qutput voltage Vo Veem4.75V. V=2V, Vi=0.8Y for=4mA - - 0.4 v
IO.L_smA _ - 0.5
D - - 20
L Vec=5.25V, V,=2.7V e — — - HA
D — - —0.4
In Vee=5.25V, Vi=0.4V mA
Input current G - - —1.6
| D — — 0.1
It Vcc—s.ZSV. Vy"?V G — — 0.4 mA
.g—}:ort—circuil output current fos Vee=5.25V —20 - —100 mA
- Supply current es fee Vee=5.25V - 6.3 12 mA
Input clamp voltage Vix Vee=4.75V, Iiy=—18mA — — -—-1.5 ¥

* VoesSV, Ta=25°C
** I'ce is measured with all cutputs open and all inputs grounded,
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HD74LS375

B SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol | Inputs | Outputs Test Conditions min typ max Unit
teiu D Q — 15 27
tpue - 9 17
teen — - 12 20
D Q
P tion del A tens R.=2k0) — 7 15
t s
ropagation delay time oy . . Com15pF — m poe n
Teue - 14 25
teia G a - 16 30
tone - 7 15
B TESTING METHOD
1) Test Circuit
) Ve q [
? © ?
RL% %R‘
P.G.
o —
ZouL =508
” Ll ¢ >t
PG.
[of B o}
Zout =500
i 1 I ”

Notes) 1. Testis put into the each latch.
2. All diodes are 152074 ®.
3. Cy, includes probe and jig capacitance.

Waveform

| 1
| i L] S |

Notes) 1. Input pulse: D input: PRR=500kHz, G input: PRR=1MHZ, tTp1 S

10ns, :_nﬁglt)m.

2. When measuring propagation delay times from the D input, the

corresponding G input must be held high.
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HD74L8386 @Quadruple 2-input Exclusive-OR Gates

HPIN ARRANGEMENT

IAE v 43 Ve
18 E@ } 11 4B
5 s,

"

ZAI 3 j l 3y
= g )
GND| 7 & | 3A

L ETETE ETE

Top Vien

B FUNCTION TABLE

n lnpiuts . 1 Output

L I L L

L W | wm
H | L T
H H L

H; high level, L; low level.

SELECTRICAL CHARACTERISTICS (Ta=—20~-1475C)

Item | Symbol : Test Conditions min | typ* | max Unit
Vm 2_(] — — WY
Enput voltage — ———— e - -
e S : Vi - — 0.8 v
Vou Vee=4 .75V, V=2V, Vi =0.8V, lov=—400uA 2.7 — — v
OQutput voltage ) for=d4mA — — 0.4
Voo Vee=4.75V, Vau=2V, Vn=08V }|———- - vV
_ Tor=8mA — — 0.5
]m Vcc“5.25v. Vi=2.7V - - 40 ;JA
Input current I Vee=5.25V, V.=0.4V — - | 0.8 mA
I Ver=5.25V, V,=7V — — .2 mA
Short-circuit output current Tas Vee=5.25V —20 — - 100 mA
Supply current®* Tee Vee—=5.25V i 6.1 10 mA
Input clamp voltage Vix Vee=4.75V, Iin— —1BmA — —1.5 v
* Voo=5V, Ta=25°C
** I is measured with all outputs open and all inputs grounded,
M SWITCHING CHARACTERISTICS (V:=5V, Ta=25C)
Ttem Symbol Inputs Test Conditions min typ max Unit
[T Other —_ 12 23
A or B inputs i A Sl ““"T" ns
tene | “L” C:=15pF, — 10 17
Propagation delay time ; P h- - R, =2kQ T 20 o %
g ther - - H
' —Ll Aor B inputs ! 1 ns
[T ! “H” | - 13 | 22 i

Note)
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HD74LS390 <o oocsco couners

This circuit contains eight masterslave flip-flops and ad- BLOCK DIAGRAM (}4)

ditional gating to implement two individual four-bit counters,

The HD74LS390 incorporates dual divide-by-two and divide-

by-five counters, which can be used to impiement cycle Qub——oQa
lengths equal te any whole and/or cumulative multiples of 2 A P T
and/or 5 up to divide-by-100. When connected as a bi-quinary Inpots Clear
counter, the separate divide-by-two circuit can be used to pro-
vide symmetry {a square wave) at the final output stage. ", a
B D
o b
MPIN ARRANGEMENT Clear
\_/ > Outputs
1A] 1 E Vee
Q Q¢
1€l U—
pi I ey K 4
3%} ¥ NN
0,,}3‘: E»— 16 1 L— 14 | 2Ct0ar Clear
CLE 2Qa T
1B E—CP 18 '“m.—‘ 13 Qutput ;
n Qu
) 1Qs E—lo. il m—za 2B _B:\,D:D_<>T Qp_‘
3 Clear
1Qc| 6 —1a WQef—] 11 | 2Q:
E E < ] b . {ljielro_DA Y
1% E— % ZOt—E 0 33 et
- 18
GND E ._291““3 Qo
{Tap View!
BMABSOLUTE MAXIMUM RATINGS
I RECOMMENDED OPERATING CONDITIONS Item Symbol | Ratings | Unit
Supply voltage Vee 7 A\
Item Symbol | min typ | max | Unit
0O H 40 A Input volt Clear 17 v
t t — — - nput voltage
Outpu curren Iou : yA p g A B [ 55 v
tput t — — _
utput curren I A o . P - Operating temperature range T —20~+75 | C
t - 2 -
Count frequency ik Jeomi MHz Storage temperature range Tt —65~+150 C
Input B g - 20
Input A 20 — —
Pulse width Input B | tw 25 - - ns
Clear 20 — —
Setup time th 28 | — — ns

4; The arrow indicates that the falling edge of the clock pulse is used for reference.

HEFUNCTION TABLE

®BCD Count Sequence @ Bi-Quinary
{Notes 1} (Notes 2)
Outputs Qutputs

Count @& Q 2 Qn Count @ & a G
o L | L L L 0 L L L|L
1 L L L H 1 L L L H
2 L L [ H L z 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 ] H L L H I
7 L|H]|H]|H 7 H|L|H]|L lO’ttQ' cted 10 input B for BC

. 1) .

8 H L] L)L 8 HILH[H 5 Gupu an is connected to Iﬂ::: Afor bi-:)u?:;‘ooum.
9 H L L H 9 H H L L 3. H;high level, L;low level, X; irrelevant
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HD74LS390

BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item ! Symbol Test Conditions l min typ* max Unit
Vor 2.0 —- | - v
Input voltage i/” —ee— - - 08 v
Vau 2.7 - - Vv
Output voltage Vo, 0.4 v
— - 0.5
[ Clear R 0.1
Input A | I ‘ - - 0.2 | mA
[nput B | L, ) — - J. 0.4
Clear ; — — 20
Input current Toput A Vio=5.25V, Vi—2.7V SRR - 100 | x4
Input B - o o 1" — — 200
Clear } — = --0_4
Tnput A I Ve =5.25V. V=04V - - 1.6 | mA
Tnput B | - - | 24
Short-cireuit output current Tos Vee -‘5252 o - 20 . --100 : mA ’
Supply current . Tooee Vie = 5,25V o - 15 26 : mA
Input clamp voitage RN ! Voo = 4,75V, Lix= — 18mA — 1 - --1.5 ‘[ v

|

* Vees5V, Ta=25°C

** ' is measured with all outputs open, both clear inputs grounded

following momentary connection to 4.5V, and ali other inputs grounded.

B SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbel Inputs - Qutputs Test Conditions min typ max Unit
A Qs 25 35
Maximum count frequency fre — " ' -_Qn -t TR R — MHz
Levw A Q ol 12 20
Lyms ' — 13 20
tocn A Q - 37 60 .
Ctem ' _ . — 1 3 60
-— C.=15pF, : |
trow ' . — C13 21 .
B Qe R.=2kQ : :
Propagation delay time tew | - 1 14 _21 i ns
[ } — 24 39 |
- B i i
trus ‘ Qc - 26 39
fm,wr — 13 21
e e e B ]
i piii ! | Q . - 14 21
[ : Clear 1 Any ; 24 ! 39
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HD74L8393 @®Dual 4-bit Binary Counters

This circuit contains eight master-slave flip-flops and ad-
ditional gating to implement two individual four-bit counters.
The HD74L5393 comptrises two independent four-bit binary

counters each having a clear and a clock input,

N-bit binary counter can be implemented with gach package

providing the capability of ciivide-by-256.

BPIN ARRANGEMENT

A

1Al 1
1Clear | 2

Ver

(utputs

L

WQu | & QW
GND| 7

5 Qu

L

12

gjajajaa

Duiputs

]

{Top View)

A

ZClear

11| 2Qa

10 | 2Ge

2Q

2w

SRECOMMENDED OPERATING CONDITIONS

EBLOCK DIAGRAM (%)

fnput A

Qn
b T

Clear

© Qa

3
PT

Clear

al

Qc
P T

Clear

Qn

. J
b T

Clear

C lear I > ot N
Input

Qu

> Outputs

BABSOLUTE MAXIMUM RATINGS

Item Symbol | min | typ | max | Unit Item Symbol Ratings Unit
Output current Ton - — | —400| pA Supply voltage Vee 7 \i
Output current Toc - - 8| mA Clear 7
Input voltage Viw v
Count frequency : A input Seoun 0 - 25 MHz A 5.5
& inpuc high 20 - - Qperating temperature range Topr —20~+751 'C
Pulse width tw ns
Clear high 20 — - Storage temperature range Tore —65~+15¢ | C
Setup time o 250 — — ns

1; The arrow indicates that the falling edge

of the clock pulse is used for reference.

EFUNCTION TABLE

Count Output
QD 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
4 H H H L
15 H H H H

H; high level, L; low jevel,
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HD74L5393

B ELECTRICAL CHARACTERISTICS (Te=—20~+75C)

Item Symbol Test Conditions min typ” max Limit
Inout volt Vin 2.0 - - .
nput voltage
Vi — - 0.8
Vou Vee=4.75V, Vig=2V, Vie=0.8V, [on=—400pA 2.7 -— - v
Output voltage Tor=4mA — - 0.4
Vor Vee=4.75V, V=2V, Vi .=0.8V v
Tor=8mA - - 0.5
Clear V.=7V - — 0.1
L‘ Vcc—5.25V mA
Input A Vi=5.5V - - 0.2
Clear — — 20 |-
Input current I Vee=5.25V, V,~2.TV HA
Input A — — 100
Clear — - —0.4
I Vee=5.25V, Vi=0.4V mA
Input A - — —1.6
Short-circuil output current Tos Vee=5.25V --20 — —100 mA
Supply current fee®" Vee=5.25V - 15 26 mA
fnput c¢lamp voltage Vix Vee=4 15V, Iin~—18mA —_ - —1.5 v

* Voc=5VY, Ta=25°C

** I~ is measured with all outputs open, both clear inputs grounded following momentary connection to 4.5V, and all other inputs grounded.

BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Inputs Outputs Test Conditions min Lyp max Unit
Maximum count frequency Sara A Q. 25 35 - MHz
tpin —_ 12 20
A Qa
Lput C.=15pF, — 13 20
Propagation delay time ) A Q R.=2k(} —_ 40 60 ns
tone : - 10 60
Lpne Clear Any - 24 39
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HD74LS490 «ou <ot vecace couners

This circuit contains eight master-slave flip-flops and ad-
ditional gating to implement two individual 4-bit decade
counters. Each decade counter has individual clock, clear, and
set-to-9 inputs. BCD count sequences of any length up to
divide-by-100 may be implemented with a single HD74L.5490.
Buffering on each output is provided to ensure that suc-

eptibility to collector comrnunication is reduced significantly.

All inputs are diode-clamped to reduce the effects of tine ring-
ing. The counters have parallel outputs from each counter
stage so that submultiples of the input count frequency are

available for system timing signals.

HPIN ARRANGEMENT

N/

1Ciock | 1
lClenr[ 2 -1
1Qa [
Output 3
1S5et- | 4
to-9
1Qs | 3
Outpurs 4 100 | 6
1Qv I 7
GND| 8

16 IVcc

~—— 15 | 2Cleck

1 ] 2Clear

i

13 Output

Qutputs

EBLOCK DIAGRAM (%)

Set-10-9

Moo
1.>°

Cloch T

ol

=1

Clear

WABSOLUTE MAXIMUM RATINGS

7 Dutputs

{Top View) Item Symbel Ratings Unit
Supply voltage Vee 7.0 Vv
B RECOMMENDED OPERATING CONDITIONS T x

Item Symbol| min | typ | max | Unit Tnput. voltage CLEAR. & Viw 7.0 v

Output current ox - — | —400| pA Operating temperature range Tore —20—~4+75 | C

Output current 1ot - - 8 mA Storage temperature range Tore —65~+125 | °C
Count frequency feormt 0 - 25| MHz
Pulse width tw 20 — - ns
Setup time [ 25| — - ns

1; The arrows indicates the falling edge

MFUNCTION TABLE

from clock transition.

®CLEAR/SET-TO-9
Inputs Qutputs
CLEAR | SET-TO-9 | Qa Qe Qe Qo
H L L L L L
L H H L L H
L L Count

¢BCD Count Sequence

Outputs
Qc | Qe

Count

o
Q
o

ANl Lol N ol N ol Fall ol ¥ ul e

il EIEIEIE s sl s

wimjiw|le|w &jw d|~o
[l il AR Eal Al B Rl N
Tir|x|r|x(r|m|r|xic

279



HD74LS490

BELECTRICAL CHARACTERISTICS (Ta=—20—~+75C)

ltem Symbol Test Conditions min typ® max Unit
Viu 2.0 - - v
Input voltage Rt 1T e e
B Vi - = 0.8 AY
Vou Vee= 4. 75V, Vig=2V, Vie=0.8V, Ton=400uA 2.7 - —
Output voltage IIOL"""I’I’IA —_ — 0.4 Vv
Vai Voe=4.75V, V=2V, Vi.=~0.8V
] | To.=8mA — — 0.5
I Clear
- - 20
Set-to-9 Iin | Voc=5.25V, V,;=2.7V A
Clock ‘ - 100
Clear 0.4
Input current Set-to-9 It Vee=5.25V, Vi=0.4V ' mA
Clock | — - 1.6
Ciear
Vi=7V — - 0.1
Set-to-9 h Vee=5.25V : mA
T .
i Clock l V=55V - — 0.2
Short-circuit output current Tos Vee=5.25V —20 - —100 mA
Supply current Tec* Voe=5_25V - 15 26 mA
[nput clamp voltage Vig | Vee=4_75V, frw=—18mA — - —1.5 v

1

* Yoo=5V, Ta=25°C

** [~ is measured with all outputs open, both clear inputs grounded foliowing momentary connection to 4.5V, and all other inputs grounded.

MSWITCHING CHARACTERISTICS (Vec=5V, Ta=25C)

Ttem Symbol Inputs | Outputs Test Conditions min typ max Unit
Maximum count frequency Jaas Clock Qa 25 35 - MHz
Lriw - 12 20
- Clock Qa
tene — 13 20
trin - 24 39
—-— Clock Qs, Qo
tpui ; C.=15pF, - 26 39
Propagation delay time tpin Clock | Qc ‘ R.=2k0} - 32 54 ns
teaL i ' — 36 54
; i —
[ Clear Any o= 24 39
[ s ’ Qs Qo - 24 39
et-to- !
Leny Qe. Qc | - 20 36
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H D 7 4 L S 640 @ Octal Bus Transceivers (inverted 3-state outputs)

This octal bus transceivers is designed for asynchronous two-way
communication between data buses. The device transmit data
from the A bus to the B bus or from the B bus to the A bus
depending upon the level at the direction control {DIR) input.
The enable input {G) can be used to disable the device so that
the buses are effectively isolated,

EBLOCK DIAGRAM

En:ble . a

° ~

g

Transceiver{ 44 }

_____ B, |

HPIN ARRANGEMENT

B CE

m[z

3A [I

4AE

|

amil

SAE

1]
#Ehy B
—11_@';'
—\T@Q*

GAE

7AE

s =

[19] ¢
Ew
Eza
i6] 38
E]w
ESB
EGB
E?B
mEs

-
mable

{Top View)
Direction
Control D
BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Supply voltage Vee 4.75 5.00 5.25 v
Output Current Ton — — —15 ma
Qutput Current Tor - - 24 mA
QOperating temperature range Topr —20 25 75 ‘C
EFUNCTION TABLE
Bable | Rieear .
_ t
o DIR Operation
L L B data to A bus
L H A data to B bus
H x Isolation

Notes) H;high level, L; low level, X; irrelevant
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HD74LS640

MELECTRICAL CHARACTERISTICS (7u=—20~+75°C)

[tem Symbol Test Conditions min typ” max Unit
' | Vin 2.4 Vv
nput voltage
b & Vi 0.8 v
Hysteresis V= Vr | Ver=4.75V G.2 - v
. fow = 3mA 2.4 V
Vou Vee =475V, Vin=2V. V1. =0.8V
fon=-1imA 2 ¥
Output voltage
i Jor=12mA — 0.4 Y
Vor Vee=4.75V, V=2V, ViL=0.8V
for=24mA - | - 0.5 \
lozy Vo=2.7V — 20 1A
Qutput current Vee=5.25V, G INPUT =2V
Tozt Vo =04V - —400 1A
Iin Vee=5.20V, Vi=2.7V i 20 uA
i Vee=5.25V, Vi=0.4V =400 ;N
Input current
AorB Vi=5.5V — 0.1 mA
= I Vee =525V
DIRor G Vi=1V 0.1 mA
Short-circuwit output current Tose. Voo =5.25V —40 -225 mA
fecn — 18 70 ma
Supply current Ieci Ve =5.25V, OUTPUT OPEN - 62 90 mA
fecz 64 95 mA
Input clamp voitage Vix Vee=4.75V, I)n= - 18mA - 1.5 v
* Voo=5V, Ta=25C
** Not more than one output shalt be shorted at a time.
The duration of the short circuit shall not exceed one second,
ESWITCHING CHARACTERISTICS (1;c=5V, 7T2=25C)
Item Symbol INPUT |OUTPUT Test Conditions min typ max Unit
A B G 10 ns
fPLH
del B A i 10 ns
Propagation delay time
pag ¥ A B 8 ib ns
tFHL
B A . - 8 15 ns
Cr=45pF, R: =667 Q
G A - 3 40 ns
irr
et G B kY| 10 ns
t t
Output enable time o A - 2 o -
fzu
G B - 23 10 ns
G A 15 25 ns
_ ‘ fu G B o w5oF Rumb67 0 15 25 ns
Output disable time c A L=5pF, Ko = I o 2 "
iz G B 15 25 ns
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BMTESTING METHOD
Test Circuit

45V O Vee

(
INPUT
E
o H F
Zout =50Q E
J B
r
“

Notesy 1. 7 includes probe and jig capacitance.

2. All diodes are 152074 8.

3. 2A-2B, 3A-3B, 4A4B, 5A-5B, 6A-6B, TA-TB, BA-8B are identical to above load circuit.
4, S, isa input-output switch.
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H D74L8640' 1 @ Octal Bus Transceivers (inverted 3-state outputs)

This octal bus transceivers is designed for asynchronous two-way
communication between data buses. The device transmit data
from the A bus to the B bus or from the B bus to the A bus
depending upon the level at the direction control {DIR) input.
The enable input {G) can be used to disable the device so that
the buses are effectively isolated.

WBLOCK DIAGRAM

Enabie .

Transoeiver( %)

A

BPIN ARRANGEMENT

“ B

2A E—l{_ﬁ

3A E’..‘T_ﬁ‘

5"“W
-

LY

TA[s

8A Ew

GNDE%

(Top View}
Ditection
Contrel  DIR
BMRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Supply voltage Vee 4.75 5.00 5.25 A
Qutput Current low - —15 mA
Output Current for — 44 mA
Operating temperature range Tope =20 25 75 T

MFUNCTION TABLE

Enible M {peration
G DIR
L L B data to A bus
L H A data to B bus
H X Isclation

Notes) H;high level, L; low level, X; irrelevant
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HD74LS640-1

MELECTRICAL CHARACTERISTICS (Ta=—-20~+75C)

Item Symbel Test Conditions min typ® maxX Unit
Vin 2.0 - '
Input voltage ;
Vi — — 0.8 v
Hysteresis Vrt—Vr | Vec=4.75V 0.2 — - v
v Veomt 15V, Vie=2V, Vis=0 8V —on oA S M -V
oK cc=4.75V, Vir , Vii=0. Tor  15mA 5 — — v
Output voltage Tor= 1ZmA — - 0.4 v
VoL Vec=4.75V, Viu=2V, Vi.=0.8Y | [lor=24mA — - 0.5 v
) foi, = 48mA — — 0.5 v
Output current fozt Veo=5.25V,G INPUT =2V |—oir™. — 20| wA
Htput cutren lozi cemm-Eat - Vo=0.4V — — —400 I77.%
Fu Voo =525V, Vi=2.7V ) — - 20 uh
I Vec=5.25V, V1=0.4V — — -4} uA
Input current -
AorB3 : Veo—5 .25V Vi=5.5V — - 0.1 mA
—_ Le—a.
DIR or G ! Vi=1v N 0.1 | mA
Short-circuit cutput current FOTT Vee=5.25V —40 - —225 mA
Icen — 48 70 mA
Supply current Icer Vec=5.25V, OUTPUT OQPEN - 62 90 mA
Icez : - 64 95 mA
Input clamp voitage Vik Vee=4.75V, [in=~18mA — - -1.5 v
* Veoo=5V,Te=25°C
** Not more than one output shall be shorted at a time.
The duration of the short circuit shall not exceed one second,
ESWITCHING CHARACTERISTICS ( Vee=5V, Tu=25'C)
Ttem Symbol INPUT (OUTPUT Test Conditions min typ max Unit
A B - 3} 10 ns
tPLy
Pr tion delay ti B A - 10 ns
ime:
opagation delay tim t A B — 3 5 -
= B A C1=d5pF, RL=667Q — i 15 o
F A L dopt, B - 2 10 N
tzL
. G B - 31 40 ns
Qutput enable time
G A — 23 40 ns
tzw
G B — 23 40 ns
G A — 15 25 ns
hr G B — 15 25
Output disable time Cu=5pF, RL=667Q o
G A - 15 25 ns
twz
G B - 15 25 ns
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HD74LS640-1

BTESTING METHOD
Test Circuit

4.5Y

INPUT

PG
Zout =508

See Testing Table

—

Notes) 1. Cf includes probe and jig capacitance.
2. Alldiodes are 152074 @.
3. 2A-2B, 3A-3B, 4A4B, 5A-5B, 6A-6B, TA-7B, 8A-BB are identical to above load circuit.
4. §, isa input-output switch.
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H D 7 4 L s 64 1 ® Octal Bus Transceivers (non-inverted open-collector outputs)

This octal bus transceivers i: designed for asynchronous two-way SPIN ARRANGEMENT
communication between data buses. The devices transmit data,

from the A bus to the B bus or from the B bus to the A bus de-

pending upon the level at the direction control {DIR) input. The DIRE 2] v
. = ' N . hahle
enable input (G} can be used to disable the device so that the ”‘E 1 ...-1_31 z

buses are effectively isolated,

2AE_f_$ (] 15

AN . w‘ 7] 2

“ E_‘T—B’F 1] o8
“'L_TE'

15} 4B
EBLOCK DIAGRAM A
6AE _1__4| 58

En&b[e —_———)
g A |_T: 1] 68
Transceiveri 4 |
————" 8 E %._._h— 12| 78
cnp | 1o L: E E [ o= K

(Top View)
Direction
Contral DIR
HERECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Supply voltage Vee 4.75, 5.00 5.25 v
Output voltage Vou — - 5.5 v
Qutput current lor - - 24 mA
Operating temperature range Topr —20 25 75 C

HFUNCTION TABLE

Brable | Qoo o
el DIR peration
L L B data to A bus
L H ) A data to B bus
H X Isolation

Notes} H; high level, L; low level, X; irrelevant
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HD74LS641

BMELECTRICAL CHARACTERISTICS (7a= 20~ +75°C)

Item Symbol Test Conditions min typ” max Unit
I t vol Vin 2.0 vV
nput voltage
v & VL - 0.8 v
Hysteresis Vit = Ve | Vee=4.75V 0.2 - - v
Output current Ton Vee =475V, Via =2V, Vi1 0.8V, Vop=5.5V 100 wA
) B for=12mA - 0.4 v
Qutput voltage Voo Vee=4.75V, Viu=2V, V1. 0.8V
for = 24mA 0.5 v
Tin Voo =5.25V, V=27V 20 A
[nput current
I Ver=5.25V, Vi=0.4V —400 uA
AorB V=55V 0.1 mA
— I Vee=5.25V =
DIR or G Vi1V 0.1 mA
Icen 48 70 mi
Supply current Iccs Vee=5.25Y, output open 62 a0 mA
Teex 64 95 mA
Input clamp voltage Vik Vee=4.70V, fin= —18mA — —1.5 vV
* Vee=5V,Ta=25°C
ESWITCHING CHARACTERISTICS (Vec=5V, Tu=25°C)
ftem Symbol INPUT |OQUTPUT Test Conditions min typ max Unit
A B 17 25 ns
iy
. . B A 17 25 ns
Propagation delay time
A B — 16 25 ns
tPHL
B A - 16 25 ns
= Cr=45pF, RL=667Q
G A 23 40 ns
trin —
. G B - 25 40 ns
Output enable time = -
G A 34 50 ns
{eHL =
G B = 37 50 ns
BTESTING METHOD
Test Circuit R O Ver
-1
|
/ N Rt |
|
|
Inp
hput '
|
& i
PC. 2 |
Zout =50 - K+ |
& |
& |
S
|
l |
|
NS S 3

Notes) 1. 2A-2B, 3A-3B, 4A-4B, 5A-5B, 6A-6B, 7A-7B, BA-8B, are identical to
above load circuit,
2. Cy includes probe and jig capacitance,
3. 8, isa input-output switch.
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H D7 4L8641 - 1 ® Octal Bus Transceivers {non-inverted open-collector outputs)

This octal bus transceivers is designed for asynchronous two-way
communication between data buses, The devices transmit data,
from the A bus to the B bus or from the B bus to the A bus de-
pending upon the level at the direction control {DIR) input. The
enable input (G) can be used to disable the device so that the
buses are effectively isolated.

HEBLOCK DIAGRAM

Enable

s

Teansoeiver {4}

HPIN ARRANGEMENT

DR [T ]
1n[z]
ZAE
wnle]
w3 a’('
o 7]

NG
TAE

i

gt

L

@ Veo
nable

EG

[12] 18
Eza
Eae

15] 4B

14358

13|68

—-——— _|i 84 E E] TH
! B —Eé'%——_h-zlw
[ A .
r_!'— (Top View)
|
———
Divection
Control  DIR
BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Supply voltage Vee 4.75 5.00 5.25 A"
QOutput voltage Vou — - 5.5 \'
Qutput cwrrent Iot - - 48 mA
QOperating temperature range Tope —2¢ 25 75 C
HEFUNCTION TABLE
Enable el .
o DIR Operation
L L B data to A bus
L H A data to B bus
H X Isolation

Notes) H;high level, L;low level, X; irrelevant
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HD74LS641-1

BMELECTRICAL CHARACTERISTICS (Ta=-—20~ +75C)

[tem Symbol Test Conditions min typ* max Unit
Vin 2.0 — — v
Input voltage
Vie — — 0.8 \4
Hysteresis Vit — V1| Vec=4.75V 0.2 v
Ctput current Ton Vee=4.70V, Vin =2V, V1. =0.8V, Vow=5.5V - 100 A
r=12mA - 0.4 vV
Qutput voltage VoL Vee=4.75V, Viy=2V, V1. =0.8V for=24mA - 0.5 vV
fon, = 48mA - — .5 v
Iiw Vec=5.25V, V=27V - 20 A
Input current
I Vee=5.25V, V1=0.4V - --400 A
AorB V=55V - - 0.1 mA
= I Vee=5.25V
DIR or G Vi=7V 0.1 mA
fecs 18 70 mA
Supply current Tecr Veec=5.25V, cutput open 62 G0 mA
fecz 64 95 ma
Input clamp voltage Vix Vec=4.75V, Iin=—18mA - 1.5 v
* Voo =5V, Ta=25°C
HMSWITCHING CHARACTERISTICS (Voc=5V, Ta=25C)
Item Symbol | INPUT [OUTPUT Test Conditions min typ max Unit
A B 17 25 ns
tri
Pr. tion delay i B A — 17 25 ns
opagation delay time
Pag Y A B 16 25 ns
tPHL
B A 16 25 ns
— Cr=45pF, R1=667Q
G A — 23 40 ng
tPLH —
. G B — 25 40 ns
Qutput enable time —
G A — 34 50 ns
tryL =
G B - 37 50 ns
MTESTING METHOD
Test Circuit a5¥ vee
/ N
Tnput
2
P £
Zou =508 ¢ £
g
&
E ]

il

Notes} 1.

2
3.
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2A-1B, 3A-3B, 4A4B, 5A-3B, 6A-6B, 7TA-TB, BA-8B, are identical to

above ioad circuit.

. Cy, includes probe and jig capacitance,
S, isa input-output switch,




H D 7 4 L S 642 ®Octal Bus Transceivers (inverted open-collector outputs)

This octal bus transceiver is designed for asynchronous two-way
cornmunication between data buses. The devices transmit data
from the A bus to the B bus or from the B bus to the A bus de-
pending upon the level at the direction control {DIR) input. The
enable input (G) can be used to disable the device so that the

buses are effe tively isolatecl.

HPIN ARRANGEMENT

DIR Em

IAE

5[

SAE

4

Sy

o]

D

@
nable

Yee

1B

7]

1A E 16] B
54 E 3 E B
EMBLOCK DIAGRAM o [7] e
Enable
E‘; A E BE]
—C] Transcelver(3§) 8A g 12|78
_____ _ e 0 m
: CND |10 1] a8
|
| ] A (Top View)}
i
|
|
_——
Direction
Control DIR
BERECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max unit
Qutput current Vee 4.75 5.00 5.25 v
Qutput voltage Vou - - 5.5 v
Qutput current ToL — - 24 mA
Operating temperature range Topr —20 25 75 c
HEFUNCTION TABLE
Enable Direction
= Control Operation
G DIR pe
L L B data to A bus
L H A data to B bus
H X Isolation
H; high level,
L1 low level,
X; irrelevant
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HD74LS642

BELECTRICAL CHARACTERISTICS (7a=—20~-+75C)

Test Circuit

292

Inpt

P
Zout =50

>

Notes) 1.

2.
3

. 8

—

2A-2B, 3A-3B, 4A-4B, 5A-5B, 6A-6B, 7A-TB, BA-8B are identical to
above load circuit.
Cy includes probe and jig capacitance.
is a input-output switch.

Sex Testing Table

N/

Item Symbol Test Conditions min typ* max Unit
Vi 2.0
Input voltage AY
Vii 0.8
Hysteresis Vrt— V7~ Vee=4.75V 0.2 - v
Output current Ton Ve=4.75V, Vig=2V_ I11.=0.8V, Vuy=5.3V 100 A
Vee =4 .75V, Vig =2V, for=12mA [
Qutput voltage VoL v
Vie=0.8V for+=24mA 0.5
fin Vee=5.25V, Vi=2.7V 20 nA
Input current -
Iip Veo=56.20V, Vi=:0.4Y - —400 HA
AorB Vr=5.5V 0.1
— ir Ver=5.20V - mA
DIR or G V=7 0.1
Icon 48 70
Supply current”” Tecr Voo —5.25V 52 90 mA
lecz i 95
Input clamp voltage Vik Vee=4.75V, Iix=—18mA 1.5 \Y
* Vee=5V, Tz = 25°C
** Iec is measured with all outputs open,
ESWITCHING CHARACTERISTICS (Vee=5V, Ta=25"C)
Item Symbol [nput Qutput Test Conditions min typ max Unit
A B 19 25 ns
[1o¥]
. . B A 19 25 ns
Propagation delay time
3 B — 14 25 ns
irne .
B A CL=45pF - 14 25 ns
G A RL=667Q 26 40 ns
trLy =
. G B - 28 10 ns
Qutput enable time =
G A 43 60 ns
fene — k-
G B 39 60 ns
ETESTING METHOD i Q e



H D7 4L8642" 1 ®Octal Bus Transceivers {inverted open-collector outputs)

This octal bus transceiver is designed for asynchrongus two-way
cornmunication between data buses. The devices transmit data
from the A bus to the B bus or from the B bus to the A bus de-
pending upon the level at the direction control (DIR) input. The
enable input {G) can be used to disable the device so that the
buses are effetively isolated.

HEBLOCK DIAGRAM

En(a_:ble ‘ [T ™

Transceiver (%)

————— —==TA

HPIN ARRANGEMENT

GND E

DIR E

3

IAE

2AE

SAE

“[E

SAE

“[

“[

FEAAS,

8 [9]
[=i===N

5] 18
[7] 28
[16] 38
[i5]
[14] 53
[12] 58
ol

20| Vee
able
18] €

(Top View)

Direction

Control IR

SIRECOMMENDED OPERATING CONDITIONS

item Symbol min typ max unit

QOutput current Vee 4.75 5.00 5.25 \'
Qutput voltage Vor —_ - 5.5 v
Output current for — — 48 mA
Qperating temperature range Tope —20 25 75 T

HFUNCTION TABLE

Enable Directicn
= Control Operation
G DIR
L L B data to A bus
L H A data to B bus
H X Isolation
H; high level,
Ls low level,
X; irrelevant
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HD74LS642-1

MELECTRICAL CHARACTERISTICS (Ta=—20~ +75°C)

Item Symbol Test Conditions min typ® max Unit
Input volta Viu 2.0 - v
nput vo e
P & Vie - - 0.8
Hysteresis VitV | Vee=4.75V 0.2 — — v
Qutput current Ton Va=4.75V, Vig=2V, Ve =0.8V, Von=4.5V — — 100 uA
Voe=4.75V, Vi =2V, for =12mA - ~ 0.4 v
Chutput voltage Vor Vir=0.8V lor=24mA - - 0.5
fon. = 48mA - — 0.5
Tin Vee=5.25V, Vi=2.7V - 20 wA
Input current
FiL Vee=5.25V, Vi=0.4V - — —400 A
Aor B i Vi=5.5V 0.1
= It Voo =528V mA
DIR or G Vi=TV — 0.1
Tccu 48 70
Supply current** Tccw Vee=5.25V - 62 90 mA
Icez 64 95
[nput clamp voltage Vix Vee=4_75V, Iix= —18mA — — —1.5 v
Y ¥oo=5V, Tz =25°C
** Ice is measured with all cutputs open.
BSWITCHING CHARACTERISTICS (Voc=50V, Ta=25C)
Item Symbol Input Cutput Test Conditions min typ max Unit
A B — 19 25 ns
tren
- on del. . B A - i9 25 ns
O ation delay time
paK y A B - ta 25 -~
IPHL
B A CL=45pF — 14 25 ns
G A R1=667Q — 26 40 ns
{PLH — .
0 ble & G B — 28 40 ns
tput enable time —
et e G A - 3 80 s
tPHL =
G B - 39 60 ns
MTESTING METHOD 15v vire

Test Circuit

Input

PG,
Zoul =502

>

i

Notes) 1. 2A-1B, 3A-3B, 4A-4B, 5A-5B, 6A-6B, 7A-7B, BA-8B are identical to

See Testing Table

2

N/

above ioad circuit.

[l
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. €y, inctudes probe and jig capacitance.
. 8, isa input-output switch.




H D 7 4 L S 6 4 5 @Octal Bus Transceivers (non-inverted 3-state outputs)

This octal bus transceiver is designed for asynchronous two-way  JIPIN ARRANGEMENT

communication between data buses. The devices transmit data

from the A bus to the B bus or from the B bus to the A bus de- o[ m %] vee
ending upon the level at the direction control {DIR) input, The Enable

P ¢ mE Ls

enable input {G) can be used to diseble the device so that the % l
buses are effectively isolated. 2A E ] 18
n E w“ 7] 28

5] [15] 8
5AE 15-143

EBLOCK DIAGRAM w[7] 24— 0]
Enable I 13] o8
S 0
Transceiver [ 4) SAE 12y73
GNDE 11] 8B
{Top View)
Direction
Control
DIR
BMRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max unit
Supply voltage Vee 4.75 5.00 5.25 A%
Output current Ton - - —-15 mA
Cutput current faL - — 24 mA
Operating temperature range Topr —20 25 75 ‘C

EFUNCTIONAL TABLE
En%ble %gl;tlg&n Operation
L L B data to A bus
L H A data to B bus
H X Isolation
H; high level,

L; low level,
X, irrelevant
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HD74LS645

HEELECTRICAL CHARACTERISTICS (7a=—20~+75"C)

Item Symbol Test Conditions min typ” max Unit
Vin 2.0
Input voltage v
Vit - 0.8
Hysteresis Vrt=Vr Ve =475V 0.2 v
Voo =470V, Vig =2V, fon=—3mA 2.4
Vou - vV
Vie =08V Top= —15mA 2
Qutput veltage -
Ve =475V, y=2V, for=12ZmA - (.4
Vo v
Vi 0,8V Lor = 24mA 0.5
Tozu Veir=5.25V Vo=2.7V - 20
Cutput current . uA
TozL G input =2V Vo=0.4V — —400
Iy Voo =5.25V, V=27V 20 A
Input current
I Ver=5.25V, Vi=0.4V — o —400 1A
AorB Vi=5.5V 0.1
I Voo =h 25V mA
DIR or G Vi=7V - 0.1
Short-circuit sutput current Ipg*"" Voo =5.25V —40 -225 mA
Teen 48 70
Supply current ** Tecr Ver =5.25V, OUTPUT OPEN — 62 90 mA
Tece i1} 95
Input clamp voltage Vik Vee=4.75V, [iv=—18mA -1.5 v
* Vee=5V,Te=25C
** [eoc is measured with all outputs open.
*** Not more than one output shouid be shorted at a time, duration of short-circuit should not exceed one second.
BMSWITCHING CHARACTERISTICS ( Voc =5V, Ta=25°C)
[tem Symbol Input Output Test Condition min typ max Unit
A B 8 i5 ns
tpry
Pr on delay i B A - 8 15 ns
Q ation delay time
pag A B - 11 15 ns
i X
B A C1.=45pF, 11 15 ns
, G A Ri=6674 31 40 ns
T —
e i ’ G B - 31 40 ns
QOutput ble t =
utput enable time G A — o 0 "
tzn —
G B 26 4 ns
G A 15 25 ns
frz —
- able G B Cr=5pF, 15 25 ng
tput t =
OQutput disable time z A RL—6670 — I 25 ”
iz =
G B 15 25 ns
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HD74LS645

BTESTING METHOD

Test Circuit
4.5V O Ver

_______ Il
Re :
/ |
Tnput S :
|
(53 1
PG. = |
Zon=5@ | %’ |

[
|
” 4 !
5kQ 1
S |
-’L |
N/ o e e e = ———— |

™

Notes) 1. Cy. includes probe and jig capacitance,
2. All diodes are 152074 H).
3. 2A-1B, 3A-3B, 4A4B, 5A-5EB, 6A-6B, 7TA-7B, 8A-8B are identical to above load circuit.
4. 8, isa input-output switch.
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H D7 4'-8645' 1 ® Octal Bus Transceivers (non-inverted 3-state cutputs)

This octal bus transceiver is designed for asynchronous two-way
communication between data buseés, The devices transmit data
from the A bus to the B bus or from the B bus to the A bus de-
pending upon the level at the direction control {DIR)} input, The
enable input {G) can be used to disable the device so that the
buses are effectively isolated.

BBLOCK DIAGRAM

MPIN ARRANGEMENT

ﬁ

i

20 Ve
Fonate

5] ¢

7]
E 2R
18] 18
E 48
)

Enable TA| 8 13
o :I B
Transceiver! ) 1 BA| Y 12§ 78
————— —— =
| cND] 10 11}
|
j .
. 3 . {Top View)
|
t
|
_____ _————d
L]
Direction -q
Control
AR
ERECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max unit
Supply voltage Vee 4.75 5.00 5.25 v
Qutput current fon - -15 mA
Output current foL - - 48 mA
Operating temperature range Tapr —20 25 75 T
HFUNCTIONAL TABLE
1 Direction
Enable Control Operation
G DIR
L L B data to A bus
L H A data to B bus
H X Iselation

H; high level,
L; low level,
X; irrelevant
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HD74LS645-1

BELECTRICAL CHARACTERISTICS (Tu=—20~+75°C)

Item Symbol Test Conditions min typ* max Unit
Input voltag Vin 2.0 — — v
nput voltage
P Vie — - 0.8
Hysteresis Vrt—=Vr Vec=4.75V 0.2 — -
Vee=4.75V, Viy=2V, fon=—3mA 2.4 — -
Vou v
ViL=0.8V Toy=--15mA 2 — -
Qutput voltage To=12mA - — 0.4
P & Vec=4.75V, V=2V, o
Vo Vie=0.8V IoL=24mA — — 0.5 v
=t Tor - 48mA S R 0.5
Tozn Vec=5.25V Vo=2.7V - - 20
Dutput current uA
Toze G input =2V Vo=0.4V - — —400
Iru Vec=5,25V, Vi=2.7V — — 20 uA
Input current
I Vee =5.25V, Vi=0.4V . - — —400 LA
AorB ; Vee =5.25V Vi=5.5V - - 0.1 A
' ce=5. m
DIRor G V=7V — - 0.1
Short-circuit output current Tos*** Vee=5.25V —40 - —225 mA
Icen — 48 70
Supply current ** Tecr Vee=5.25V, QUTPUT OPEN — 62 90 ma
Iccz — 64 95
Input clamp voltage Vix Vec=4.75V, Iin=—18mA — — -1.5 1%
*  Veoo=5V,Ta=25°C
**  Ieeis measured with all outputs open,
*** Not more than one output shouid be shorted at a titme, duration of short-cireuit should not exceed one second,
BSWITCHING CHARACTERISTICS ( Vec=5V, Te=25C)
[tem Symbol Input Qutput Test Condition min typ max Unit
A B — 8 15 ns
feLa B A 8 15
Propagation delay time =
A B - 11 15 ns
£PHL
B A Cr=45pF, — 11 15 ns
G A Ri=6670 — 31 40 ns
tzL =
. G B - 31 40 ns
Qutput enable time =
G A - 26 40 ns
tzn —
G B - 26 40 ns
G A - 15 25 ns
i G B Cr=5F — 15 25
Qutput disable time = e i
G A RL=667Q — 15 25 ns
tnz =
G B - 15 25 ns
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BTESTING METHOD

Test Circuit

18V O Ve

r-————F--———-— - =
| R |
N\ | OUTPUT !‘
(G l ¢ |
Input "@_‘ | |

!
\ Sa |
2 i [
PG = |
Zow=502 [ £ i I

H]
[ I |
> 3 |
= |
S
J’ \ / !
L e e e e —— = |
™

Notes) 1. Cr includes probe and jig capacitance,

. All diodes are 152074 .

2A-2B, 3A-3B, 4A4B, 5A-5B, 6A-6B, 7TA-7B, BA-8B are identical to above load circuit,
8, is a input-output switch.

pww
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H D74L8668 @®Synchronous Up/Down Decade Counters

This synchronous presettable decade counter features an
internal carry look-ahead for cascading in high-speed counting
applications. Synchronous cperation is provided by having all
flip-flops clocked simuitaneously so that the outputs change
coincident with each other when s¢ instructed by the count-
enable inputs and internal gating. This mode of operation
helps eliminate the output counting spikes that are normally
associated with asynchronous (ripple-clock) counters,

A buffered clock input triggers the four master-slave flip-
flops on the rising (positive-going} edge of the clock wave-
form. This counter is fully programmable; that is, the outputs
may each be preset to either level. The load input circuitry
altows loading with the carry-enable output of cascaded
counters. As loading is synchronous, setting up a low level at
the load input disables the counter and causes the outputs to
agree with the data inputs after the next clock pulse,

The carry look-ahead circuitry provides for cascading counters
for n-bit synchronous applications without additional gating.
Instrumental in accomplishing this function are two count
enable inputs and a carry output. Both count enabie inputs (F

EBLOCK DIAGRAM

Clock Lo
u/b J@q ‘D’%:} E o
]
Load ¥
Ensble Po—
Enabie To— -I ;
Dats Bn—:D
ug‘
et 3 @—D-r Ql
Data CO—:D -
g A
L
-
taa un—LD T
31D T

Caer
OQuy,

and T) must be tow to count. The diraction of the count is
determined by the level of the up/down input, When the input
is high, the counter counts up; when low, it counts down,
Input T is fed forward to enable the carry output. The carry
output thus enabled will produce a low-level output puise with
a duration approximately equal to the high portion of the
Q, output when counting up and approximately equal to the
low portion of the Q4 output when counting down. This low
level overflow carry puise can be used to enable successive
cascaded stages. Transitions at the enable P or T inputs are
allowed regardless of the level of the ciock input. All inputs
are diode-clamped to minimize transmission-line effects,
thereby simplifying system design. This counter features a
fully independent clock circuit. Changes at control inputs
{enable P, Enable T, lcad, up/down) that will modify the ope-
rating mode have no effect until clocking occurs. The function
of the counter {whether enabled, disabled, loading, or count-
ing} will be dictated solely by the conditions meeting the
stable setup and hoid times.

HEPIN ARRANGEMENT

D e
u/D l—l 1%
Ripple
c:(l 2 — p~— 15 | Cany
Output

[ o
Data B E— 112 Q8

Tnguts Quiputs
c E»——' —1 12 | Q¢
D E_ — 1l | Qo
Er%blf E_c it | Enable T
GND| ® Ay Fyo
{Top View)

M RECOMMENDED OPERATING CONDITIONS

[tem Symbol [ min | typ | max | Unit
Qutput current Tou - —_ — 400 uA
Qutput current I — - 8| mA
Clock frequency Fetocs 0 - 25| MHz
Clock pulse width Iweces 25 — - ns
o o 5 | — | -
Setup Enabie P, T 35 - -
time Load f 30 - - "
Up/Down 35 — -
Hold time ta 0 — - ns
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HD74L 5668

MELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Ttem Symbol Test Conditions min typ* max Unit
Vm 2 — - v
Input voltage
Vie — — 0.8 v
Vou Vee=4.75V, V=2V, Vi.=0.8V, fox=—400uA 2.9 - - v
OQutput voltage Tor=4mA - e 0.4 A
VE.L VCC‘4.75V. Vm—ZV. VIL-O.BV
ot =8mA — — 0.5 v
A,B.C,D.P.U/D - — 20
Clock, T Lis Vee=5.25V, V,=2.7V — — 20 uA
Load - — 40
A.B.C,D,P,U/D - - —0.4
Input =
Clock, T In Vee=56.25V, V=04V — e —0.4 mA
current
Load — - —0.8
A,B.C,D.P.U/D - - 0.1
Cloek, T I8 Vee=5.25V, V,=7V - — 0.1 | maA
Load — — 0.2
Shert-cirecuit output current los Vee=5_26V -~ 20 — —100 mA
Supply current s fec Vee=5.25V - 20 34 mA
[pput clamp voltage Vix Vee=4.75V, i v= —18mA - — —-1.5 v
* Woc=SV, Ta=25°C
** [~ is measured after applying a momentary 4.5V, then ground, to the clock input with all other inputs grounded the outputs open.
@ SWITCHING CHARACTERISTICS (Vec=5V, Te=25C)
ftem Symbol Inputs | Outputs Test Conditions min typ max Unit
Maximum count frequency Jarr 25 32 - MHz
4 Rippl — 26 40
= Clock ppie ns
tene Carry - 40 50
[§] - 18 27
Cloek Q~Q ns
X . tpue * ’ C.=15pF, - 18 27
Propagation delay time trn " Ripple R.=2k1 _ 1 7
Enable T ns
[ Carry — 29 45
[ Ripple — 22 35
———————Up/Down ns
P ewi P Carry — 26 40
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HD74LS668

B TESTING METHOD
1) Test Circuit

4.5V Vee Output
Lo}
———= ,_——--—f——.——‘,
: E;h Load cireuit 1 :
-ty re |
Input 1 ;Cr.
1 |
PG. { g g S o
Zout =500 ] atee Same as bLoad Cireuit 1. I
P
* 3 n§ o Same as Load Circuit L. l
"
PG, T 1
Zout =500 q"'Oul Same a1 Load Circwit 1. [
” J RC Same az Load Circuit 1 l

Notes) 1. C; includes probe and jig capacitance.
2, All diodes are 152074 (.

B COUNT SEQUENCE
Claek ‘—L
i _J
bt |

A | W R W [ N D
« T g T
Ll H f—
- M 1_

& =

[ 2 2 b s 8 7
o

Waveform
Clack 4 v W
i oV
3v
Load L3V 1.3V
oy

Data lnputs o v
ABCD LIV 9ﬂl..l\n'
av

oy
Enable P L= v
or

Enabte T L3y 1.3¢
Up/Down
Enable T v
Inpur 13v j/uv

o
Ripple et = ———
Carry ou,
Output v 1.3%

Vou

Notes) 1. tpy g and tpyy; from enable T input to ripple carry output
assume that the counter is at the maximum count (Q, and
Qp high).

2. Propagation delay time from up/down to ripple carry must
be measured with the counter at either a minimum or a
maXimum count. As the logic level of the up/down input is
changed, the ripple carry output will follow, If the count
is minimum (0) the ripple carry output transition will be
in phase. If the count is maximum (9) the ripple carry out-
put will be out of phase.

3. Input pulse: trpyg15ns, t1yy <6ns, PRR=1MHz

1.3¥

Lo CH1-=towel Moasure at
oo || Mensure 4t too)) tar2)

1LV
Vox
Q #n.av l:.av / §

2ot { Mensure a1 tre{Mrssure at tos2)

[ Vou
n 1.3V 1.3V

#
truL{ Measuue st
tres)

1real Measure a1 lavs)

Vou
[ 1.3¥ L3V
¥ Vo
iruil Measure at trwil Massure at tais)
hers) Vou
Qo L3V 1.3V
"
tows i Mensure st JipeaiMensure st tesro) Yo
s}
Ripple 1 Vaw
Carry 1.3V 1.3v
Output Voo

Notes) 1. Input pulse: trrpsling, fryy <6ns, PRR=IMHz,
duty cycle 50%. B
2. For fouox. 11, M THS2.5ns.
3. t, is the bit-time when all outputs are low,
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HD74L8669 ®Synchronous Up/Down 4-bit Binary Counters

This synchronous presettable 4-bit binary counter features an
internal carry loock-ahead for cascading in high-speed count-
ing applications. Synchronous operation is provided by having
all flip-flops clocked simultaneously so that the outputs
change coincident with each other when so instructed by the
count-enable inputs and internal gating. This mode of opera-
tion helps eliminate the output counting spikes that are nor-
mally associated with asynchronous {ripple-clock) counters,
A buffered clock input triggers the four master-slave flip-
flops on the rising (positive-going) edge of the clock wave-
form. This counter is fully programmable; that is, the outputs
may each be preset to either level. The load input circuitry
aliows loading with the carry-enable output of cascaded
counters. As loading is synchronous, setting up a low level at
the load input disables the counter and causes the outputs to
agree with the data inputs after the next clock pulse. The carry
look-ahead circuitry provides for cascading counters for n-
bit synchronous applications without additional gating. Instru-
mental in accomplishing this function are two count enable
inputs and a carry output. Both count enable inputs Pand T)

B BLOCK DIAGRAM

Cluck  s——Pre— 2
- Qu
v e P IBPE
Lasd b W —————
Ensble P J
Ensble T -
T Qu
(lats A o— D ﬁ—_“
|
Date B T
[ T o Qc
. [ T E
Dats © °—:13'
L1
'
Dera D
Kipple
(— Carry
Output
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must be tow to count. The direction of the count is deter-
mined by the level of the up/down input. When the input is
high, the counter counts up; when low, it counts down, Input
T is fed forward to enable the carry output. The carry output
thus enabled will produce a low-levet output pulse with a dura-
tion approximately equal to the high portion of the Q4 out-
put when counting up and approximately equal to the low
portion of the O, output when counting down. This low level
overflow carry pulse can be used to enable successive cascaded
stages.

Transitions at the enable P or T inputs are allowed regardless
of the level of the clock input. All inputs are diode-clamped
1o minimize transmission-line effects, thereby simplifying sys-
tem design. This counter features a fully independent clock
circuit. Changes at control inputs lenable P, enable T, load,
up/down} that will modify the operating mode have no ef-
fect until clocking occurs. The function of the counter (whe-
ther enabled, disabled, loading, or counting) will be dictated
solely by the conditions meeting the stable setup and hold
times.

B PIN ARRANGEMENT

i

| Gutputs
npets ) ¢

Emble[ 7 L . d

EE}I‘FHQ

L—z} Losd

B

L llEm—-— F—1 1] Qe
C
]

Top View:

B RECOMMENDED OPERATING CONDITIONS

[tem Symbel | min i typ max I Unit
Output current fow = — — 400 ‘ HA )
Output current T Io - - gl mA__
Clock fregquency fowes 0 — 25] MHz
Clock pulse width lw(c.-l 25 Ir — — I ns
o ERER
Setup Enable P. T | o B - T
time [.oad 'ﬂ - “j
Up/Down ! ! 35 - = ~
Hold time i I 0 i } ns




HD74LS669

SELECTRICAL CHARACTERISTICS (Ta=—20~-+75C)

Item Symbel Test Conditions min typ* max Unit
Inputvolt Vin 2 - — \'
nput voltage
i ) Vi - - 08|
Vor Vcc""l.?SV, Vm—ZV. V;L—O.BV. Ton= —400;1A 2.7 - - v
Qutput voltage V. Veemd T5V. Vigm2V. Viem0.8V Tor=4mA - - 0.4 v
o i mman TR I =8mA = = 05| V
A,B,C.D,P.U/D - — 20
Clock, T I Vee=5.25V, Vi=2.7V ‘ — - 20 BA
Load - — 40
A,B,C,D,P,U/D — - —0.4
Input =
Clock, T Im Vec=5.25V, Vi=0.4V - - —0.4 mA
current
Load - - —0.8
A,B,C,D, P U/D — - 0.1
Clock, T I: Vee=5.25V, V=7V - - 0.1 | mA
Load - — 0.2
Short-circuit output current los Vee=5.25V —20 — —100 mA
Supply current s Iece Vec=5.25V — 20 3 mA
Input clamp voltage Vix Vec=4.75V, I v=—18mA — - —-1.5 v
* Vo5V, Ta=25°C
** oo is measured after applying a momentary 4.5V, then ground, to ctock input with all other inputs grounded the outputs open.
ESWITCHING CHARACTERISTICS (Vcc=5V, Te=25TC)
Item Symbol Inputs Qutputs Test Conditions min typ max Unit
Maximum count frequency Soax 25 32 — MHz
t Rippl — 26 40
o Clack PP ns
teue Carry — 40 60
t — 18 27
o Clock Qs—Qo ns
R i trm C.=15pF, — 8 27
Propagation delay fime
trew —| Ripple R.=2kD) _— 11 17
Enable T ns
tpuL Carry — 29 45
tpin Ripple — 22 35
Up/D
teur p/Down Carry — 26 40 ns
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ETESTING METHOD
1) Test Circuit

45V Ve {hutput
o

f.,ﬁ

Seme & Load Circuit ).

Oc—i——i Same 43 Load Circuit L. l
o

0‘241 Same as Losd Circuis 1

Enput
Fonu
S A "
Zout =500 v
g buipot
'J?r Input | o
b4
1 tput
pP.C. | im ‘.
Zowe 500 ]
]
o

e tprutl
L—iﬂ Same 11 Losd Cirewt 1|

Notes) 1. Cy includes probe and jig capacitance.
2. All diodes are 152074 ().

B COUNT SEQUENCE

{117Y
Inputs

@ 70 1 ] O
Rippte ~ T | =+ [
Carry — 7
Ouptt 1 % 5 0 1 2 2 2 | 1 15 1 n
fo———Count Up-———t=Inhibin—] |-~ £ount Down. ~——=]
.
Lesd
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Waveform

Clock

Date Inputs
ABCD

Erable P
or
Ennble T

Up/Down

Erable T
Input

i o
LIMLE
Vou

Hipple Ly 1.3v
Carry

Otpur

Vo

Notes) 1. tpy gy and 1pgyy from enabie T input to ripple carry output
assume that the counter is at the maximum count (Qp4
through Qp high).

2. Propagation delay time from up/down to ripple carry must
be measured with the counter at either a minimum or a
maXitmum count. As the logic level of the up/down input is
changed, the ripple carry output will follow. If the count
is minimum (0} are ripple carry output transition will be
in phase. If the count is maximum (15} the ripple carry
output will be out of phase.

3. inpat pulse: Tz y<15ns, t Ty, gbns, PRR=1MHz

ki
Clock
1.3¥ 1.3V
v
trar(Measure a1 ho2))
teew [(Measure a1 fas1) Ve
Ql ox
1.3Y Lav
— Vot
ret (Meaaure ut fone) trini Messure ol L)
[~ Vor
13V 1.3V
Qn 3 Vor
o (Weasure sl tect )y 0 Menpure 31 Led)
Vom
L3V Lav
Q e VoL
teas { Measure tems | Measure 51 L)
AL dasis)
13V
Qo m
e #::H-(Meuure 8 dnern)
1 + Vow
Ripple
Carry 13 L3V
Output Vit
Notes) 1. Inputpulse: Ipr <150, {7y <6ng, PRR=1MHz,
duty cycle 50%.

2. For fmax ITLH THLS2 ST,
3. t, is the bit-time when all outputs are low.



H D74L3670 ®4-by-4 Register File {with three-state outputs)

The HD74LS670, 16-bit register files incorporate the eguiva-
lent of 98 gates. The register file is organized as 4 words of 4
bits each and separate on-chip decoding is provided for ad-
dressing the the four word locations to either write-in or
retrieve data.

This permits simultaneous writing into one location and read-
ing from another word location, Four data inputs are available
which are used to supply the 4-bit word to be stored. Location
of the word is determined by the write-address inputs A and B
in conjunction with a writz-enable signal. Data applied at the
inputs should be in its true form, That is, if a high-level signal
is desired from the output, a high-level is applied at the data
input for that particular bit location. The latch inputs are
arranged s0 that new data will be accepted only if both inter-
nal address gate inputs are high. When this condition exists,
data at the D input is transferred to the latch output. When
the write-enable input, Gy, is high, the data inputs are in-
hibited and their levels can cause no change in the information
stored in the internal latches. When the read-enable input, Gg,
is high, the data outputs are inhibited and go into the high-
impedance state. The individual address lines permit direct
acquisition of data stored in any four of the latches. Four
individual decoding gates are used to complete the address for
reading a word.

When the read address is made in conjunction with the read-
enable signal, the word appears at the four outputs,

MBLOCK DIAGRAM

-0y Word W, s 11 Q)
O
==
- I 18
Ds 1 Q
g ity R
R\a;u‘u" ﬂ 1= F Ouipeis
Da I [ 1 Q
i TR
3‘—!‘: I : 1 &
(a3 e
4 X_
Gr  Wa W, Re Gk Ra
Write [npuis Resd Input

BPIN ARRANGEMENT

O [d

Data 3 E-—- D b Dif—t 15
O

Read fl E_ f e _.I__:!]
Select {m E-—' f o D—E
« o o_E]

Outputs {Q! E*—-— @ . " E
GND E 1—3

{Top View)

BFUNCTION TABLE

Vee

PR
:

=

Read

o

e

Write
Select

}
ho

} Qutputs

Write Inputs Word
Ws Wa Gw 0 1 2 3
L L L Q=D Qe Qo [a])
L H L Qe Q=D Qo Qo
H L L Qo Qo Q=D Qo
H H L Qs Qo Qe Q=D
x x H Qo Qo Qo Qo

Read Inputs Outputs
Ro Ra G Qi Q Qs 4
L L L WoB, | Wo B, | WoB: | Wo By
L H L W/B | W.B,| W.B, [ W: By
H L L W:B: | W:B: | W:Bs | W: B,
H H L Wn Bl w.'l BZ w! BJ w3 B1
X X H zZ Z Z Z

Notes:  H = high levei, L = low level, X = irzelevant, Z = high

impedance (off)
(Q=D) =

The four selected internal flip-flop outputs will

assume the states applied to the four external data

inputs.

Q =

were sstablished,

W,B, =

The first bit of word 0, etc.

The level of Q before the indicated input conditions
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HD74LS670

BMRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unat
Supply voltage Vee 4.75 5.00 5.25 v
Ton - — —2.6 mA
Output current
N IUI - - s ITIA
Read enable 25 — —
Pulse width tu ns
Write enable 60 — —
} Data 10 — —
Setup time L ns
Write enable 15 — -
Data 15 — —
Hold time i ns
Write enable 5 - —
Latch time Licien 60 — - ns

BMELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Input voltage Vi 2.0 — — v
Vi — —_ 0.8 v
Vo_»f Vrr"‘.'fsv, Vm*ZV. Vu-U.sV. Ion"'z.ﬁmﬁ 2.4 - - V
Qutput voltage Vor Vee=4.75V, Vig=2V, Tor=dmA — — 0.4 v
Vie=0.8V Ioi =8mA — — 4.5
Tozu Vo=2.7V - e 20
Off-state output current Tom Vee=5.25V, Viy=2V Vom0.4V - — 20 pA
Any D, R or W - - 20
Iy Vee=5.25V, V=27V Gw — - 40 pA
Gx - — 60
Any D, Ror W — - -0.4
Input current I Vee=5.28V, Vi=0.4V Gw — — -0.8 mA
GR - - -1.2
Any D Ror W — — 0.1
I Vee=5.25V, V,=7V Gw - — 0.2 mA
Gs - - 0.3
Short-circuit output current Ios Vee=5.25V - 30 — —130 mA
Supply current Tcc** | Vee=5.28V - 30 50 mA
Input clamp voltage Vix Vee=4.75V, Liv=—18mA - - —1.5 v
* Vee=5V. Ta=25°C
** . Maximum [oc i$ guaranteed for the following worst case conditions: 4.5V is applied to all data inputs and both enable inputs,
all address inputs are grounded and all outputs are open.
BMSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Inputs Qutputs Test Conditions min typ max Unit
trin Read - 23 40
trme | select | 2T = 25 45
) . trin Write - 26 45
Propagation delay time N enable @~a C.=15pF, - 28 50
tpiu Data Q- R:=2ki} — 25 45 ns
Lpur - 23 40
ten — 15 35
Qutput enable time
[F3 Read — 22 40
. . tiz enabie @ -Q C.=5pF, - 30 50
Output disable time
iz R:.=2k0) — 16 35
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WMTESTING METHOD

Test Circuit
Yee _________ 1
|
4.5V I
i ]
Inpuet :
pu—a Gia Q 1
—d Gy 1
PG = R :
Zow =500 E] Ra {  Notes: 1. Crincludes probe and jig capacitance.
e | 5 W Sutont| ' 2. All diodes are 182074 .
’J’ pu 5 * 7" Load Circuit J
i |
PG £ i Dt i
Zou =504, & D Q s ircu
e o Y e
* 1D o
j Q Same as Laad Circuit 1
Waveform-1 Waveform-2
————————————————— W
Write- Seloct { \ v
Input Wa or Wa 13V 1.3V
: y l o Data [nput 1.3v \
—  p—lew vl D2 De, [ oor D o
: —-I f——tuw v v
Db ! 1 : 18v Write-Ensble 1av
1. L, Ls or L | | o e e e e e oy [nput Gw oW
| | [ [T trei tPKL
[ Von
. W
Output 13¥ 1.3V
Write-Enable L3y 13¥ A Qor e e Vou
Input Gw N e e n
Largh ______‘
o L o ¥
Read-Select b b or B /
Toput Ra or Re aad L3V o
| I v
| L w
1] ’——Em—-*
i _-‘ Write-Enable
o | | Vor Input Gw ov
Q:‘s: Qo Qi 1.3Y 13V = Vor
—— == Vo gn lQ a
Notes: 1. High-level input pulses at the select and data inputs are bR 1V Vo
illustrated; however, times associated with low-level
pulses are measured from the same reference points.
2. When measuring delay times from a read-select inputs, Note: Each select address is tested, Prior to the start of each of the
the read-enable input is low, above test both write and read address inputs are stabilized
3. Input pulse; tyrLy < 1503, {71 S 6ns, PRR = IMHz, with Was Rs and Wg=Re . During the test Gy is low.
duty cycle 50%
Waveform-3

Read Enable 3V
\ / Wavefaorm A is for an output with internal
\1.3\1 ﬂ 1.4¥ conditions such that the output is low except
ov when disabled by the read-enable input.
. Waveform B is for an output with internal
Qutput Wavelorm-1 =45V b oot aamch that the o : m
—— i 3 Closed except when disabled by the read-enable
§1 Goen \\nv e =15y IOPUL
fosv Yor
fe——tzn taz
. 0.5V4 Vox
Output Waveform-2 St G
S vt Frav S
=0V
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