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Item Symbol Test Conditions min typ* max Unit
Vew 2.0 - - v
Input voltage
€ Vie - - 0.8 v
Vou Vee=4.75V, ViL=0.8V, fon=—400uA 2.7 - - v
Output voltage foL=8mA - -~ 0.5
Voo Vee=4.7T5V, Vig=2V —- - ¥
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=7V - - 0.1 mA
Short-cirenit output current los Vee=5.25V -20 - —100 mA
fecn Vee=5.25V - 0.8 1.6 mA
Supply current
Icce Vec=5.25V - 2.4 4.4 mA
Input clamp voltage Vix Vec=4.75V, Iin=—18mA - - ~-1.5 Vi
* VoomSY, Ta=25°C
ESWITCHING CHARACTERISTICS ( Vec=5V, Ta=25C)
Item Symbol 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(4)
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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 oL - - 8 mA
EMELECTRICAL 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
Jor=dmA - - 0.4
Iin Vec=5,258V, Vi=2.7V - - 20 uA
Input current L Vec=5,25V, Vi=0.4V - - —0.4 mA
Ir Vec=5,25V, Vi=7V - - 0.1 mA
QOutput current Iox Vec=4.75V, V=08V, Vou=55V - - 100 A
Fecn Vec=5.25V - 0.8 1.6 mA
Supply current
fece Vec=5.25V - 2.4 4.4 mA
Input clamp voitage Vix Vec=4.75V, Lix=—15mA - - ~1.5 v
« Voo=SV, Ta=25°C
ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
et - i7 32 ns
Propagation delay time Ce=15pF. Ri=2kQ
Py - 15 28 ng
Note] Refer to Test Circuit and Waveform of the Common Item
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H D 7 4 L S 0 2 ®Quadruple 2-input Positive NOR Gates

ECIRCUIT SCHEMATIC(!4)
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BELECTRICAL CHARACTERISTICS (Ta=—-20~+ 75°C)
Item Symbol Test Conditions min typ* max Unit
L | Vin 2.0 - - v
nput voltage
? ViL - - 0.8 v
Vou Vec=4 75V, ViL=0 8V, Jon= —400uA 2.7 - - A
Qutput voltage for=8mA - - 0.5
Voo 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 current Ios Vee=5.25V —20 - - 100 mA
feen Vec=5.25V - 1.6 3.2 mA
Supply current
fcce Vee=5.25V - 2.8 5.4 mA
Input clamp voltage Vix Vec=4.75V, fiv=—18mA - - -1.5 v
* Yee=5V, Ta=25°C
BSWITCHING CHARACTERISTICS (Vcc=5V, Te=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)
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BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
High level output voltage Vou - - 5.5 v
Low level ountput current Ior - — 8 mA
MELECTRICAL 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 Vou, Vec=4.75V, Vig=2V v
IoL=4mA - - 0.4
In Vee=5.25V, Vi=2.1V — ~ 20 uA
Input current I Vec=5.25V  Vi=0.4V - - —0.4 mA
I Vec=5.28V, V=7V - - 0.1 mA
Qutput current Ion Vee=4.75V, ViL=0.8V, Vor=5.5V - - 100 A
feen | 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
* Vpp=5V, Ta=25°C
MSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
eLH - 17 32 ns
Propagation delay time C.=15pF, Ri=2kid
tent - 15 28 ns
Note) Refer ta Test Circuit and Waveform of the Common Item
LR



HD74LS04 /HD74LS05 8l merers win ooen colocor ovpus
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WMHD74LS06 RECOMMENDED OPERATING CONDITIONS

Item o Symbol min typ max Unit

O
GND High level cutput voltage Vou - - §.5 v
Low level output current foc - - 8 ‘ mA

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

HD74L.504 HD74LS05
Item Symbol Test Conditions Unit
Co ‘min | typ* | max [ min [ typ® [ max :
Vix 2.0 - - 2.0 — -
Input voltage .
Vi - - 0.8 — - 0.8
Vou Vec=4,75V, Vi =0.8V, lon= —400uA 27| — - - - -
Qutput voltage Jor=8mA - - 0.5 - - 1 9,5
Vor Vee=4.75V, Viy=2V v
Jor=4mA - - 0.4] - - 0.4
Output current Ior Vec=4.75V, ViL=0.8V, Vos=5.5V - - - - - 100| «A
Tiu Vec=5.28V, Vi=2.7V - - 20 — - 201 A
Input current Ino Vee=5.25V, Vi=0.4V - — |-0.4 - — |—0.4{ mA
nI Vec=5.25V, vVi=7V - - e.1f - - 0.1 mA
Short-eircuit output current fos Vee=5.25V =20 — {—1006] — - - | 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
* ¥or=5V, Te=25°C
BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
HD7T4LS04 HD74LS05
Item Symbol Test Conditions Unit
min | typ ! max | min | typ | max
Py - 5 15 - ]1 32
Propagation delay time Co=15pF, RL.=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)
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B ABSOLUTE MAXIMUM RATINGS

Item i Symbol Ratings Unit
Supply voltage Vee ‘ 7.0 v
Input voltage ViN o 7.0 __Y
| butput voltage Vout - 30 v
Operati-ng temperature range T _'I‘opr ___TZO ~+75 °C
__S\E;;age 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 putput current Tot N 8 . mA
Operating temperature range Topr 20 25 B . °C




HD74LS06

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

Item Symbol Test Conditions N typ* max Unit
Vie 2.0 - - v
Input voltage Vi — - 08 V
Qutput voltage Vor. Vec=4.75V, V=2V ggi : ﬁx _ _ _g; ¥
IiH Voc=525V  Vi=2.4V - = 20 wA
Input current i Vee=5.25V, Vi=04V - - -0.4 mA
I Vec=525V, Wi=7V - - 0.1 mA
Qutput current fox Vec=4.75V, V=08V, Vou=30V - - 250 MA
Suppl t TccH Vee=5.25V - 23 48 ma.
upply currel Tec Vec=5.25V - 21 51 mA
Input clamp voltage Vix Vec=4.75V,  Iiv=-18mA - - -1.5 v

*Vec= 5V, Ta=25°C

# SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25°C)

Item Symbol Test Conditions min typ max Unit
. . trLi - 10 15 ns
Propagation delay time o CL= 15pF, RL=110Q - 5 2 s
B TESTING METHOD
Test Circuit Waveform
[nput Vee trn trut
50% 0 v
RL L3V 13V
Input 10% 10% ov
PG |— ——[>OT Output e o
Cr Qutput Vor
1 13v L3V
VoL

Notes) 1. Input puise: PRR = 1MHz, duty cycle 50%, Zout = 50, tTLH<15ns. tTHL<Bns
2. Cuincludes probe and jig capacitance.
3. Ali diodes are 152074(H)



H D 7 4 LSO 7 @ Hex Buffers/Drivers (With Open Collector High-Voitage Outputs)

H PIN ARRANGEMENT

(Top View)

H ABSOLUTE MAXIMUM RATINGS

Ttem Symbol | Ratings Unit
Supply voltage Vce 7.0 v
Input voltage Vin ) 7.0 v
Qutput voltage Vau'tm ) 30 \f -
Operating temperature range mu_f‘opr =20 ~+75 o . .‘;E—_ _
Storage temperature range Tstg A657 . ;150 “C

B RECOMMENDED OPERATING CONDITIONS

item Symbol min typ max Unit
Supply voltage Yee 4_7§ 5.00 525 v
High level output voltage Vor - - 30 ) ; ‘V' )
Low level output current ToL - - 48 T mA )
Operating temperature range | Topr -20 J' 25 75 sC
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HD74LS07

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

Item Symbol Test Conditions min typ* max Unit
Vig 2.0 - - Vv
Input voltage Vi — - 08 37
for = 24mA - - 04 v
Qutput voltage VoL Vec= 475V,  ViL=0.8V Tor = I8mA — - 05 v
I Vec=5.25V Vi=2.7V - - 20 pA
Input current I Voo = 5.25V, Vi= 0.4V - ~ -0.4 mA
I Vec=5.25V, Vi=7V - - 0.1 mA
Qutput current IoH Vec=4.75V, ViH=2V, Vor = 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
B SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25°C)
Item Symbol Test Conditions min typ max Unit
. . ten - 16 15 ns
Propagation delay time p— CL=15pF, RL=110Q - 50 30 e
W TESTING METHOD
Test Circuit Waveform
Input Vec 22773 L
0% 0% v
Ri 13V 13V
Input. 10% 10% ov
PG. —l>— OQutput
T trex tene
CL Vo
I 13v Y13V
Output VoL
Notes) 1. Input pulse: PRR = 1MHz, duty cycle 50%, Zout = 50£2, tTLH<15ns. tTHL<6NS
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
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MELECTRICAL CHARACTERISTICS (Te=—20~+75C )
Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - vV
Input voltage
Vie - - 0.8 v
Vou Vee=4.75V, Vig =2V, Jon= —400uA 2.7 - - A
Output voltage oL =8mA - - 0.5
Vou Vee=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 cerrent los Vee=5.25V - 20 - —100 mA
Tcen - 2.4 4.8
Supply current Vee=5_25V mA
Iece - 4.4 8.8
Input clamp voltage Vix Vec =475V, Liv=—18mA - - - 1.8 v
* Voe=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
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H D 74 L s 09 @Quadruple 2-input Positive AND Gates {with Open Collector Outputs)
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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 or - - 8 mA
BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ" max Unit
Vi 2.9 - - v
Input voltage
Vie - - 0.8 v
Ior,=BmA - - 0.5
Qutput voltage Vo, Vee =475V, Vie=0.8V vV
IoL=4mA - - 0.4
Qutput current Ton Vec=4.75V, Viu=2V, Vou=5.5V - - 100 uA
Ten Vee=5,25V, VréZ.TV - - 20 A
Input current Ire Vec=5.25V, Vi=0.4V - - —-0.4 ma
Ir Vee=5.25V, WVi=7V - - 0.1 mA
Tceu Vee=5.25V - 2.4 4.8 mA
Supply current
Iece 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
ESWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)
Ttem Symbol Test Conditions min typ max Unit
. tPLk - 20 35 ns
Propagation delay time Ce=15pF, Ri=2kQ
tPHL - 17 35 ns
Note} Rafer to Test Circuit and Waveform of the Common [tem
m .
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H D 74L S 1 0 @ Triple 3-input Positive NAND Gates
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BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ® max Unit
i Vi 2.0 - - v
Input voltage '
; Vit - - 0.8 v
Vou Vee=4.75V, Vi1 =08V, Jon= —400zA 2.7 - v
Qutput voltage loL=8mA - - 0.5
Voi Vee=4.75V. Via=2V v
oL =4dmA - - 0.4
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 Vi Vee=4.75V, Inv=—18mA - - -1.5 v
* Foo=SV, Ta=25°C
BMSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
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 Item
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HD74LS11/HD74LS1

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

HECIRCUIT SCHEMATIC(5)
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@HD74LS15 RECOMMENDED OPERATING CONDITIONS
Item Symbeol min typ max Unit
High level output voltage Vou - - 5.5 v
Low level output curreﬁt oL - - 8 ma
MELECTRICAL CHARACTERISTICS ( Ta=-—20~+75C)
HD74L811 HD74LS15
Item Symbol Test Conditions - S - " nit
min | typ max | min | typ max
Inout volt Viu 2.0 - - 20 — - v
¥
nput voltage ViL =T o8] = | - | o8 v
Vou Vee=4.75V, Vin=2V, b= —400uA 2.7 - - - - - v
Output volt Ior =8mA - - 0.5 - - 0.5
uiput voliese Voo | Vee=4.75Y, ViL=0.8V |—— = v
Ipr=4mA - - 0.4 - - 0.4
Iy Vec=5.25V, Vi=2.7V - - 200 - - 20 uA
Input current Ine Vec=5.25V, Vi=0.4V - - |[—0.4] - — [—0.4] mA
I Vec=5.20V, Vi=7V - - 0.1 - - 0.1 mA
Output current fou Vec=4.75V, Vou=5.5V - - - - - 100| wA
Short-circuit output current Ios Vec=5,25V -20( — |—100 — - - mA
Iccn Vec=5.25V - 1.8| 3.6 — 1.8 3.6 mA
Supply current
Icce Vec=5.25V - 3.3 6.6 — 3.3| 6.6 mA
Input clamp voltage Vix Vec=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 - - ALS15 Unit
min | typ | max | min | typ | max
? — . -
Propagation delay time PL CL=15pF, RL=2kQ 8 15 20 35 | ns
tPHL - 10 20 - 17 35 ns
Note) Refer to Test Circuit and Waveform of the Common |tem
m .
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H D 74'— S 1 2 @ Triple 3-input Positive NAND Gates (with Open Collector Outputs)
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BRECOMMENDED OPERATING CONDITIONS

Ver

Item F Symbol l min typ max Unit
High level output voitage Vou i = - 5.5 v
Low level output current Tor - ' - 8 ! mA

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

Item Symbol Jl Test Conditiens min J tvp® max Unit
Vie | 2.0 - - v
Input voltage - ‘ —
Vi : - - 0.8 v
| ' oL —8mA - - 0.5 |
Qutput voltage | Vo , Voo =475V, Viy=2V { \Y
i | Iot =4mA - 0.4
Output current  los E Vie =475V, ViL=0 8V, Von=5.5V - 100 ) uh
'} T Vee=5.25V, Vi=2.7V - 20 1 LA
Input current . I J' Vee=5.25V, Vi=0.4V - - —-0.4 mA
I VeomS.25Y, V=7V Z o1 —
Tevu - i 0.7 1.4
Supply current et Yo =5 25V mA
I Ieet, - 1.8 ! 3.3
Input clamp voltage ][ Vi Voo =4.75V, Iin=—18mA j - - -1.5 v

* Vee=5V, Ta=25°C

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

Item Symbol [ Test Conditions min typ max Unit
teLH - 17 32
Propagation delay time Ce=15pF, RL=2kQ ns
tPHL - 15 28

Note) Refer to Test Circuit and Waveform of the Common ltem
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H D 74L s 1 3 @Dual 4-input Positive NAND Schmitt Triggers
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BELECTRICAL CHARACTERISTICS ( Tga=—20—~+75C)
Item Symbol Test Conditions min typ* max Unit
vr Vee=5V 1.4 1.6 1.9 v
Input threshold voltage
vro Vee =5V 0.5 0.7 1.0 v
Hysteresis Vr*-Vr | Vee=5V 0.4 0.9 - v
Von Veo=4.75V, Jon= — 40014, Vi=0.5V 2.7 - -~ v
Qutput voltage Ior=8mA - - 0.5
Vor Vee=4.75V, Vi=1.9V v
for=4mA - - 0.4
i Vee=5V, Vi=Vr* - —-0.14 - mA
Input threshold current
I~ Vee=5Y, Vi=Vr - -0.18 - mA
I Vee=5.25V, Vi=2.7V - - 20 uA
Input current Iie Voe=5.25V, Vi=0.4V - - -0.4 mA
I Vec=5.25V, Vi=7V - — 0.1 mA
Short-circuit output current Ios Vee=5.25V —20 - —100 mA
fecn Vee=5.26V - 2.9 6 mA
Supply current
fece Vee=5.25V - 4.1 7 mA
Input clamp voltage Vi Vee=4.75V, Iv=-—18mA - - -1.5 v
* Voo=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
KL - 18 27 ns

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




HD74LS 14 e sonmic trigger invrters

BCIRCUIT SCHEMATIC( ) BPIN ARRANGEMENT
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WELECTRICAL CHARACTERISTICS ( Ta=-—20~+75C)
Item Symbel Test Conditions min typ” max Unit
Vr! Vee=5V 1.4 1.6 1.9 \
Input threshold voltage
Vr Vee=5V 0.5 0.7 1.0 v
Hysteresis Ve -¥r™ | Veo=5V 0.4 ¢.9 - v
Vou Ver=4.,75V, Vi=0.,5V, lon=—400uA 2.7 - - v
Output voltage fpr=8mA - - (.50
Vou Veer=4.75V, Vi=],9V v
lor =4mA - - .40
Irt 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 Vec#= 5. 25V, V=7V - — 0.1 mA
Short-circuit output current Ios Vee=5.25V 20 - t—100 mA
Iecu Vee=5.25V = ' 8.6 i 16 mA
Supply current } .
ket Vee =5.25V - I 12 21 mA
Input clamp voltage Vix Vee=4.75V, Div=—18mA - I - 1 15 v
* Yoo=5V, Ta=25°C
BSWITCHING CHARACTERISTICS (Vce=5V, Ta=25C)
Item Symbol Test Conditions min typ | max T Unit
Propagation delay ti L Cr=15pF, Ri=2kQ = L. e
ropagation delay time " t. pF, Re — 15 P -
STESTING METHOD Waveform
1. Test Circuit _,,6;"1"" r— W
Input Voo Vuipw Laput on
! o
Re Lrcn Vou
b w 13V
Touimt0Q g :

Notes)1. Input pulse; £y pr<15ns, trpyp <6ns, PRR=1MHz, duty
cycle=50%
2. C; includes probe and jig capacitance.
3. All diodes are 152074 ©.




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

ECIRCUIT SCHEMATIC(}4)
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EPIN ARRANGEMENT
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[Top View)

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

ltem Symbol Test Conditions min typ* max Unit
Vi 2.0 - - v
Input voltage
VL - - ¢.8 A
Vou Vee=4.75V, ViL=0.8V, Iov=—400uA 2.7 - - v
Qutput voltage Ior=8mA - - 0.5
Vor Vee=4.75V, V=2V v
Ior=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 Vec=4.75V, In=—18mA - - -1.5 v
* Ver=5V, Ta=25°C
ESWITCHING CHARACTERISTICS ( Voc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit -
PLH - 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
m ‘!L
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HD74LS27 a0 tinpu posive anp cetes

WCIRCUIT SCHEMATIC(}z) HMPIN ARRANGEMENT
: S

)
Inputs sl 3 2
e ]
- e -
C o ol s 1w} 2B
- | =2
o -
mr'i 1
! a7 ] g
Top View'
HMELECTRICAL CHARACTERISTICS (Ta=—-20—~+75C)
Item Symbol Test Conditions min typ* max Unit
Vi 2.0 - i - v
Input voltage
Vi - — 0.8 v
Vou Vec=4.75V, Vin=2V, Jon= — 400ul 2.7 - - \
Qutput voltage for =BmA - — 0.5
WL Vee=4.75V, ViL=0.8V ‘ v
foL=4mA - - I 0.4
I Vee=5,25V, V=27V - - 20 uA
Input current I Vec=5.25V, Vi=0.4V - - ~0.4 mA
I Vee=5,25V, vVi=7V - - 0.1 mA
Short-circuit output current Ios Vee =5.26V —20 —100 mA
Icca - 1.2 2.4
Supply current Vee=5.25V mA
fece - 2.2 4.4
Input clamp voltage Vik Vee=4.75V, Iiv=-—18mA - ~1.5 v

* Voo=5V, Ta=25°C

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

Item Symbeol Test Conditions min typ max Unit
LK - 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(!2) EPIN ARRANGEMENT

Vee

g S
LA L} EV::
20k 1 Bk 1B E E] 20

Inputs NCE 12 j2C
A »_._——k’——— Outgus
. oj o Y i [I E NE
€ o S 1D E w |
oo 4 sk 1Y E Z] 24

i . [ ol

(Top View!
EBRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
High level output voltage Vou he - 5.5 \4
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
Qutput voltage Vor Vee=4.75V, V=2V v
for=4mA - - 0.4
T Vec=5.25V, Vi=2.TV - - 20 A
Input current fre Vec=5.25V. Vi=0.4V - - —0.4 mA
Ir Vec=5.25V, Vi=7V - - 0.1 mA
Qutput current Ton Vec=4.75V, ViL=0.8V, Vouy=5.5V - - 100 zA
Teen Vee=5.25V - 0.4 0.8 mA
Supply current
Iece Vec=5.25V - 1.2 2.2 mA
Input clamp voltage Vix Vec=4.78V, Iiv=—18mA - - -1.5 A

* Voe=5Y, Te=25°C

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

ftem Symbol Test Conditions min typ max Unit
. WPLH - 17 32 ns
Propagation delay time Cr=15pF, RL=2kQ
teuL - 15 28 ns

Note} Refer to Test Circuit anid Waveform of the Common item



H D 74L S 2 6 @®Quadruple 2-input High-voltage Interface Positive NAND Gates

BCIRCUIT SCHEMATIC(;) HPIN ARRANGEMENT
O ke Ny
1Al 14 | vee
. [ ]
IHEE] o
lnp:l;_w_._- g |yE E 4
* o oL
B o——i4
oo ]
4.5
k3 E1 -
‘ GAD
’ o [7 ] ne
{Top View}
MRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
High level output voltage Vou - — 15 v
Low level output current Jars - - 8 mA
HMELECTRICAL CHARACTERISTICS { To=—20~+75C )
Item Symbol Test Conditions min typ” max Unit
Vin 2.0 — k - v
Input voltage
Vi - - 0.8 v
Fie=4mA - - 0.4
Output voltage Vo Vee=4.75V, Viu=2V A
oL =8mA - - 0.5
Iin Vee=5.25V, V=21V - - 20 HA
Input current i Ver=5.25V. Vi=0.4V - - - 0.4 mA
I Vee=5.25V, Vi=7V - - 0.1 mA
Vou=12V - - 50 uA
Qutput current Ion Vee=4.75V, ViL=0.8V
Vou=15V - - 1 mA
Ioon - 0.8 1.6
Supply current == Vp¢ =525V mA
o - 2.4 4.4
[nput clamp voltage Vik Ver=4.75V., Iiv=—18mA - ~1.5 v

* Vep=5V, Ta=25°C

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

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

Note) Refer to Test Circvit 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 p—
v
0 3 53 758 s :l e
[ lBl 3 13 [1c
Inputs
A M "E 12 I I
Outpen 1 |3c
i £ 20k E 3A
onp| 7 s |ay

—a Y
10 {38
4 M "
% GND [Top View!

$0x

lulis

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

Item Symbol Test Conditions min typ* max Unit
Viu 2.0 - -
Input voltage Y
Vie - - 0.8
Vou Vec=4.75V, Vi =0.8V, Jon=—400:A 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 fos Vec=5.25V —20 - —10¢ mA
fecu Vee=5.25V - 2.0 4.0 mA
Supply current
Iect Vee=5.25V - 3.4 6.8 mA
Input clamp voltage Vix Vec=4.75V, Lin=—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 ltem



H D 74 L S 30 @8-input Positive NAND Gate

HMCIRCUIT SCHEMATIC
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MPIN ARRANGEMENT
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HMELECTRICAL CHARACTERISTICS ( Te=—20~+75C)

CILTEIE EEE

3| Vee

NC

H

Y
&

Item Symbol Test Conditions min typ* max Unit
Viw 2.0 - v
Input voltage
Vi - - 0.8 v
Vou Vee=4.75V, Vi = 0.8V, fon= —400uA 2.7 - - v
Output voltage Ior=8mA " - 0.5
VoL Vee=4.75V, V=2V v
IoL=4mA - - 0.4
fn Vee=5.25V, Vi=2.1V - - 20 wA
Input current Iri. Vee=5.25V, Vi=0.4V - - -0.4 mA
It Vee=5.25V, V=TV - - 0.1 mA
Short-circuit output current fos Vee=5.25V -20 - —100 mA
Icen 0.35 0.5
Supply current Vee=5.25V mA
Iecr - 0.6 1.1
Input ¢lamp voltage Vix Vee=4.75V, hv=—18mA — - ~1.5 v
* Vee=5Y, Ta=25°C
BSWITCHING CHARACTERISTICS ( Vcc=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(}3)

HPIN ARRANGEMENT

Yee S
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MR ] ol
o Dutpu
b e — " w[1] me
4.5k
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Sk 3 |6 3 3A
— GND E 3 Ehd
© GND "Top View)
MELECTRICAL CHARACTERISTICS (Ta=—-20~+75C)
Item Symbol Test Conditions min typ® max Unit
Vin 2.0 - - v
Input voltage
ViL - - 0.8 \'
Vou Vec=4.75V, Viy=2V, Jon=—400pA 2.7 - - v
Output voltage Ior=8mA - - 0.5
VoL Vee=4.75V, V=08V . A v
o =4m - - 0.4
Iy Vee=5.25V, Vi=2.7V - - 20 A
Input current Iy Vec=5.28V, Vi=0.4V - - —-0.4 mA
Ir Vec=5.258V, Vi=7V - - 0,1 mA
Short-circuit output current Ios Vcc=5.25V —20 - —100 mA
Iccu Vee=5.25V - 3.1 6.2 mA
Supply current -
Iece Vee=5.25V - 4.9 9.8 ma
Input ¢lamp voltage Vix Vec=4.75V, Iiv=—18mA - - -~1.5 \'s
* Voe=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 Ce=15pF, RL=2kQ
tPHL - 14 22 ne
Motal Refer to Test Circuit and Waveform of the Common Item
m .
| U



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

ECIRCUIT SCHEMATIC( ;)

HPIN ARRANGEMENT

Inputs
Aoy

vee S

1750

CICICIECACE

t 3 g ¥
0 GND
ITop Yiew!
BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
High level output current Ton - - -1.2 mA
Low level output current for - - 24 mA
BELECTRICAL CHARACTERISTICS (Tg= —20~+75C)
Item Symbol Test Conditions min : typ” max Unit
Vi 2.0 ; - v
Input voltage }
Vit - 0.8 v
Vou Vec=4.75V, Vi =0.8V, for=—1.2mA 2.7 - - v
Output voltage Ior.=24mA - 0.5
Vo Vee=4.75V, Viy=2V v
Ior=12mA - - 0.4
Iru Vee=5,25V, Vi=2.7V - 20 1A
input current I Vee=5.25V, Vi=0.4V - - -0.4 mA
h Vee =525V, V=7V - 0.1 mA
Short-circuit output current fos Vec=5.25V - 30 -130 mA
Iecu Vee=5.25V - 0.9 2.0 mA
Supply current
Icce Vee=5.26V 6 12 mA
Input clamp voltage Vi Vee=4.75V, Iiv=-—18mA - —1.5 v
* VOC=SV, Ta=25°C
ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Enit
toLH - 12 24 ns
Propagation delay time Cr,=45pF, RL=667Q
tPHL 12 24 ns

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

WCIRCUIT SCHEMATIC(!4)

EPIN ARRANGEMENT

0 Ve v
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4 Z 225 2y E Il“
T ¥ o [7] oy
GND “Top View.
MRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
High level output voltage Vou. - - 5.5 v
Low level output current Tor - - 24 mA
BMELECTRICAL CHARACTERISTICS (Te= 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
for=12mA - - 0.4
Qutput current Ton Vec=4.75V, Vi=0.8V, Vou=5.5V - - 250 uA
Tru Vec=5,28V, Vi=2.7V - - 20 uA
Input eurrent Ire Vee=5.25V, Vi=0.4V - - —0.4 mA,
It Vec=5.28V, Vi=7V - - 0.1 mi
Icen Vec=5.25V - 0.9 2.0 mA
Supply current
Fect Vee=5.25V - 6 12 mA
Input clamp voltage Vik Vec=4.75V, Lv=—18mA - - -~1.5 v
* VEe=5V, Ta=15°C
BSWITCHING CHARACTERISTICS (Vec =5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
tPLH - 20 32 ns
Propagation delay time Ci=45pF, RL=667Q
tPHL - 18 28 ns
Note) Refar to Test Circuit anc Waveform of the Common ttem
m .
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H D 74L 840 @ Dual 4-input Positive NAND Buffers

MCIRCUIT SCHEMATIC(%)

HPIN ARRANGEMENT
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BMRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
High level output current Tow - ~ —-1.2 mA
Low level output current loL - } - 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
Vou Vee=4.75V, Vi =0.8V, Ior=—1.2mA i 2.7 - | - v
Qutput voliage : l b1 =24mA | ‘ 0.5
Vou Veo=4 75V, Vin=2V + \Y
JoL=12mA - - 0.4
Irw Vec=5.25V, Vi=2.7V ) - J 20 uA
Input current e Vee=5.25V, Vi=0.4V — - 1 -0.4 mA
I Voc=5.25V, Vi=7V - . - 0.1 mA
Short-circuit output current fos Ver=5.25V -3 - 130 mA
Icen Vee=5,25V - 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
ESWITCHING CHARACTERISTICS ( Vec=5V, Te=25C)
Item Symbol Test Conditions min typ max Unit
IPLH — 12 24 ns
Propagation delay time CL=45pF, RL=667Q
[ITH — 12 24 ns

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

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

EPIN ARRANGEMENT
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EBLOCK DIAGRAM WFUNCTION TABLE Outputa 3 ¢
BCD Input Decimal Qutput J
‘5 | 3:,_)'_”” NerBTCIB[A|0[1]2]3]4]5]6]7[8]8 = "
i, FH o O/LIL|L|L|L|H|A[H[A[HIHIH[H]H |, s wl
,_=_>-ozv 1/L{L|L|H{H|LI{BR|/H|/H|/H|H|H[H|H oo "
A 2|L|C{A|L|A[H|L|H|H|AIH[H[HH * /
se>o =S s/ L|L{Au[H[H[H[L|H H|H|H|H|R Top View!
In {— 4{L|H L LIHHIH/HIH|L HH H|HIH
. LD‘““”“;‘:%'Y.?SI. s L|A|L|H|H|H|K|[H|H|L|H|H H H
_|>E....:i__}—osv 6'L|H|/H|L|H|R|H H HH|L K H|H
L|> ;r-—)_c“ 7/L/H[H|H|H|/H[H| H/H[H|H L[H|H
H— S8/HIL/LIL|H/H/ H H/H/HH/H L H
o> =23 9 ML L[H[H[H|[H H/H|H{H[H|H L
R :"“')_QH H|L HL(H H/HH{HHH/H HH
— a/B/LIHHHHHHHIH|HH HH
')—onJ S| H[HLILTHTHTH[H[H H[H B H]H
; HH/ L H|/HH HH HHHHHH
~ H H H L{H H H H HiHiHIH{H H
H HHHHHHHHH/HHHH
H; high level, L; low levei
BMELECTRICAL CHARACTERISTICS (Ta=—-20~+75C)
Item Symbol Test Conditions min typ" max Enit
Input voltage Vi 2.0 - — V———
Vie - - 0.8 A
T Vow | Veo=4.75V. Vin=2V. Vie=0.8V, Jon=~4004A 2.7 - - v
Qutput voltage lIoL=8mA — - 0.5
Voi Voe=4.75V, Viu=12V, Vi1 =0.8V - v
Ior=4mA - - 0.4
Tru Vece=5.25V, Vi=2.7V - - 20 A
Input current Iic Vee=5.25V, Vi=0.4V - - —0.4 mA
It Vee=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current los Vee=5.25V - 20 - —10¢ mA
Supply current lec*? Vee=5.25V — 7 13 mA
Input clamp voltage Vix Vee=4.75V. Iiv=—18mA - - -1.5 v

* VeCm5SV, Ta=25C

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




HD74LS42

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

Ttem Symbol Test Conditions min typ max Unit
2 Stage - 15 25
IPLH ns
P ion delay ti 3 Stage Ci- 15pF, Ri=2kQ - 2 30
t t i . L=
ropagation delay time 2 Stage p - T "
N - ns
3 Stage - 20 30

ETESTING METHOD

1} Test Circuit Waveform
‘r‘?rc TN — —ebe - ITHE
; — — v
. Input
4.5V ‘LTT"
1per———_§ . av
L W ;
= A tpLh—- epde tPHL
il 3 D‘-——\‘ Vou
B
5 Ap- o In-phese Outpul ‘ \
i . o - Pt | fuav 1.3V
. ' i \
{E ¢ s —— ;(‘F J’_ T ! Vou
P b b A LPAL _.¢_T.._. --o-u1-~—-(nn
b " | Vox
rr 94— e Cut-of-phase Quiput 13V L3V
e

——— Ve

Input pulse: t7;4<15ns, 1y <6ns, PRR=1MHz,
duty cycle 50%.
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H D 7 4 L s 4 7 @ BCD-to-Seven-Segment Decoder/Driver {(with 15V Outputs}

HD74L547 features active-low outputs designed for driving
incandescent indicators directly. This. device has full ripple-
blanking inputfoutput controls and & lamp test input. Display
patterns for BCD input counts above 9 are unique symbols to
authenticate input conditions. This circuit incorporates auto-
matic leading and/or tailting-edge zero-blanking control {RBI
arel RBO). Lamp test {L.T) of these types may be performed
at any time when the BI/REBO node is at a high level, It con-
tains an overriding blanking input {Bl} 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.

MBLOCK DIAGRAM
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HABSOLUTE MAXIMUM RATINGS

Item Symbol Ratings Unit
Supply voltage Vee 7.0 V
Input voltage Vin 7.00 Vv
Qutput current {2";3‘}2?#;: Topeais 200| mA
QOutput current {off-state} Tonog s 1| mA
Operating temperature range Taps —-20~-+75 C
Storage temperature range Tste —§5~+150| C




HD74LS47

EFUNCTION TABLE

Decimal or Inputs Outputs
Funetion LT | RBI | D C B A |PURBO— b . d . f e | et
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 | QFF
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 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
Hn | 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 X H H H H H OFF | OFF | OFF | OFF | OFF | OFF | OFF
BI X X x * X 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 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 or 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 to the lamp-test
The ripple-blanking input (RBI) must be open or high if . input, all segment outputs ate on.
blanking of a decimal zero is not desired. —_—
2. When a low logic level is applied directly to the blanking 'I . I‘ o . 7
input (BI), all segment outputs arc off regardless of the '_I r"r_:‘ :[Iz.i ::i.v:'llzl . ":‘:::J‘Q: - ‘ e o L
level of any other input. J— [l —l=4 == = = ‘ e
3. When ripple-blanking input (REI) and inputs A, B, C, and : v e oo 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 l Symbol min typ max Uniz
Supply voltage N Vee 4T 5.0 | 5.25 Y
Off state output vobtage® | Vourn s v
0“"‘Si“i;7;’9.tp?‘? current © Towmy N I O L | _mA
High level output current ** B B L e -5 LA
Low level output current ** for. o ~ - 3.2 ! - mA
Operating aempe'ra—ture range Tops - 20 25 75 (

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

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

Item Symbol Test Conditions min typ" max Unit
[nput volt Viu 2.0 - - v
o

npat voitage Vi - - 0.8 v
Vou Vee=4,75V, Vin=2V, Vir=0.8V, lon=—50uA 2.4 - - v
BIL/RBO for=1.6mA - - 0.4 Vv

Ve =4,75V, V=2V, Vi.=0.8V
Output voltage o | Veemd TV, T " fo.=3.2mA | — | - | 05| ¥
Toiom=12mA - - 0.4 v

- - =5,25V, =2V, =0.8V
a~g Votonr Vee=5.26V, Vig=2V. Vi.=0.8 oo 24mA — - 0.5 v
Qutyput current a—g Tonoipy Vee=5.25V, Vin=2V, Vi =0.8V, Vo n=15V - - 250 LA
I Vec=5.25V, Vi=2.7V e = 20 pA
Allaput _ _ —0.4 mA

except BI/RBO = d
=5.25V, Vi=0.4V

Input current BL/RBO I Vee=5.25V, vi=0 — - 12| wh
I Vee=5.25V, vi=7V _ - - 0.1 mA
Short-eircuit output current BI‘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, lIiv=—1BmA - - -1.5 A

* Vee=5V, Ta=25°C
** [0 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 - - WWIOD ns

urn-on time ton RBI _ = 100 s
Ci=15pF, RiL=665Q o

Turn-off ti : A - -~ [100 | Tus

urnett time i RBI - [ = w0 | ns

WTESTING METHOD

1) Test Circuit Waveform
I';?n ITLH fe—rraL
w
48y 0% %0%
Inpue h 1.3V L3V S
- , — 111 sl ov
. = e > Re
trpa 3 . s, Quepun Lajr—= L Var
P.G. E CD ::} :":‘.':"‘u 13V \ L3V
Zoul = 5 é :i;l ep—ou~” - K——-—f—-———— Yor
»L b BI/RED  {p——" I f I p— Von
tp—” 1.3¥
F Out-of -phase 13 ’
ut put Vo
2) Testing Table Input pulse; t7y 1508, £y <608, PRR=1MHz,
Item Inputs Qutputs duty cycle 50%.
RBI| D [ B A a b c d e f g
45V(GND:GND|GND|IN | OUT| — - | OUT | OQUT | OUT
lox 4.5V | GND [ GND | 4.5V | IN - | - |OUT| — |OUT| — | —
togs [4.5V|GND [ 4.5V 45VIIN [ OUT|QUT| — |OUT |OUT | OUT | QUT
IN | GND [ GND | GND | GND | OUT | QUT | OUT | OUT | OUT | OUT | —




H D 74 L 848 @ BCD-to-Seven-Segment Decoder ‘Driver (Intermal Pull-up outputs)

The HD74L548 features active high outputs for driving lamp BPIN ARRANGEMENT

buffers. This circuit has full ripple blanking input/output con-

trols and a lamp test input. Display patterns for BCD input {e [I
Inputs

o

16 | Veo
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 Lamo
{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 {Bl) which can be used to control the lamp intensity
be pulsing or to inhibit the outputs. Inputs and outputs are {
Inputs

kS

=

Bl REO

r utpuls

=

T
CIETEEEEIELE

entirely compatible for use with TTL or DTL logic outputs.

P

EBLOCK DIAGRAM asD

-

Tap View

lnputs
EWRECOMMENDED OPERATING CONDITIONS
L ‘ Outoats Ttem Symbol min typ max Unit
( High level a—g - - ~-100 uh
Blarking [npu: or sutput current | |BURBO| - | - —50 | uA
Rippte Blanking 1] Ye
Dutput {BI/RBO) 1 Low level . a~g g : 6 mA
il i output current o BI'RBO 3.2 mA
lamp =
Test (LT} =7 |
Inputa H .
Ripple i 8:1:}—4 x J
Blanking (RBI}
EFUNCTION TABLE
Decimal or Inputs T Oulputs _r
Function LT RBI D ]_ C B T A BL RBO ] b T T a e f T g Note
0 W ® L]t [ CL L A . W [ H _—w®w m [ W H L
17T | x L L H i LT H o[ L L1 Lo
S O [ M S S P s T T RS I U B U T S H L] H
3 H > 1. L | H H | H H H | H H L L H
‘ | < | L A [ r _r [om L | A [ #® L] L H|H
R L R H L | = H H I H H L H H
s "m | = L H H L H L L H | H H [ H H
7 7 H T =7 L "w | H [ H | H H = H H L L L L L
s H = H 1. L. L H H H | H H | H H H
T T w T % TTH | L L H "W, H | H . H L L H [ H
10 TH = Tan [ L [ H L H L L L " . H | L TH
R * hW | L w | H . H | L L H ' H L I H
12 H | x L H H L 1 H L H 1 L O L
T3 T H L x TR . T H H | ™H L [ H L | W [TH
14 n o x T AL | m T L ] L L | H | H . H H
R H | < f’ﬁ H H | B 7 L L L L L L L
BI x x X = x L L I L L L | L L 2
CTN I P T R S L L L L L T L L | L L 3
LT _k LT J x| X T Tx > H H | H H : H H H H 4
H; high level, L; low level, X; irrelevant goes 1o a low level (response condition).
Notes: 1. The blanking input (Bl) must be open or held at a high 4. When a blanking input/ripple blanking output ‘BI/RBOY} is
logic level when output functions 0 through 15 are desired. open or held high and a low is applied to the lamp-test
2. When a low logic level is applied directly to the blanking input, all segment outputs are high.
input (BI), all segment outputs are low regardless of the .
level of any other input. {l |h
3. When ripple-blanking input (RBI) and inputs A, B, C, and _t
D are at a low level with the lamp-test input high, all seg- . Il : —d_ iz B Tl -_ =i
ment outputs go low and the ripple-blanking output (RBO} |T| I ITL ﬂ I oo .ju_l—uI i
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HD74L S48

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

Item Symbol Test Conditions min typ* max Unit

Input voltage Vin - 2.0 — - v

] Vie - - 0.8 \'

T e Von Vee=4.75V, Vig=2V, ViL=0,8V [ oo =108eAl 5 4 | - v
g for=2mA - - 0.4

Output voltage Vo | Vee=4.75V, Vin=2V, Vi.=0.8V ;:iff“;‘:‘ A —— gi i v
BI/RBO Toe=32ma | - [ - | 0.5

Qutput current * * | a~g | Io Voc=4.75V, Vo=0.85V s - - | ma

7 except I Alm Vec=5.25V, Wi =_E. v ) - - 20 ,uL

Input current BI/RBO | IrL Vec=5.25V. Vi—0.4V S m—= — T o mA
BI/RBO Vec=5.25V. Vi=0.4V NN

Easn Vee=5.28V, vi=tv - - 0.1] mA

"~ Short-circuit oupst curremt | BI/RBO | Jas Vcc=5.25V - —03| - -2 mA

Supply current * % * fee ;’cc=5.2§_\" ) B - - % 381{ mA

ln|;ut “;iamp voltage T vk Vec=4.75V, liv=— 18mA — — —-1.9 v

* Voe=5V, Ta=25°C
** Input condition as for Vg
*** [ is measured with alt cutputs open and all inputs at 4.5V,

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

Item Symbol Input Test Conditions min typ max Unit

tPHL - - 100

A Cr=15pF. Rr=4kQ ns
. Ly - - 150

Propagation delay time

it - - 100

RBI CL=15pF, R1L=6kQ ns
LA - - 100

BTESTING METHOD

1) Tast Circuit Waveform
LS
3 Y p— traL
45V -f;% m%_-ﬁ-hw v
N Input Z 1.3V Lav S
h— ° Duiput fu —_— 0% 10%) L'____.._ oV
- mmy [ ]’ trr—] o
= H ¢ — Yon
P.G. g 1o d 5 1 s \
. 3 L LT n-phase .
Zour =500 1; | dze e-——fip IC: {utput 13V ‘ ‘lSV o
J_ = | Ldevmee (— ¢ tru
N Lt vor
’ Out -of ~phase 1.3V L3V
Quiput
Yor
2) Testing Table
Inputs Qutputs
Item
RBI| D { C B | A |a b ¢ d e f g
45V | GND{GND |GND |IN [OUT] — — {OUT | OUT | OUT
trew | 4.5V | GND | GND | 4.5V | IN - - |O0UT| - {OUT| - -
tewr | 4.5V (GND! 4.5V | 45ViIN |OUT |QUT}{ — |OUT|OUT | OUT | OUT
IN | GND | GND | GND | GNI} [ OUT | OUT 1 OUT | OUT | OUT | OUT | —




H D 74 L S 49 @ BCD-to-Seven Segment Decoder ‘Driver (with Open collector outputs)

The HD74L549 features active-high outputs for driving lamp HIPIN 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
symbols to authenticate input conditions. It contains an over- | b II II e
riding blanking input {Bl) which can be used to contral the e c IT—' " I (
lamp intensity by pulsing or to inhibit the output. Inputs and g_]
outputs are entirely compatible for use with TTL or DTL logic ml 3 B K Z] K
outputs, C [y
DI [l 1 Bi b I-_n_n_J .
Inputs D ¢ Dutpur s
EBLOCK DIAGRAM al 5 A d I Ib
e
Output | & 9 | 3
T o ¥a l I:
i GND | 7 A |4
A o—ri>o LT [: :] J
8
i i (Top View)
- LD“ n_%DA : v
Toguts e il
I L = _:8:D—< Yo
; VD ginlll
Lo P Tl Outputs
= {
%} HABSOLUTE MAXIMUM RATINGS
Blanking [nput " Ye
il Item Symbol [ Ratings Unit
] Vi Supply voltage Ve ) 7.0 A
11 1S Input voltage Vi 7.0 v
T ng"—q Vir Output current {off state) focai 1 mA
=
Operating temperature range Tupr - - +75 C
Storage temperature range Tore 65~ + 150 T
BMFUNCTION TABLE
i X Inputs Qutputs
N
Decimal or Function 5 S 5 \ Bl " b p, 4 " p " ote
0 L L L L H H H H H H H L
1 i L L H H L H H L L L 1
2 L L H L H H H L H H L H
3 E L H H H H .H ' H '+ H L L H
1 L H I L H L H [ H | L L H H
5 L 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 x 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 |,k
Jogic level when cutput functions ¢ through 15 are desired. - . L
N . . . . . [ P A — k) ] [ Y Y_T'..":"r'—T —|
2. When a low logic level is applied directly to the blanking l__' R = ) Lo PO v ol B B oot B
input (BI), all segment outputs are low regardless of the 4 WLz 3 4 8 6 7 &8 W iR

level of any other input.
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HD74LS49

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

Item Symbol Test Conditions min typ* max Unit
Viu 2.0 - - v
Input voltage g
Vi, - - 0.8 v
Qutput current Ton Veo=4.75V, Vin=2V, ViL=0.8V, Vou=5.5V - - 250 uA
Ior=24mA - - 0.4
Qutput voitage Vou Vec=4.75V, Vig=2V, ViL=0.8V v
foL=8mA - - 0.5
Iin Vee=5.25V, Vi=2.7V - - 20 uA
Input current e Vee=5.25V, Vi=0.4V - - —0.4 | mA
I Vee=5.25V, V=7V - - 0.1 mA
Supply current * * Iec Vee=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 inputs<at 4.5V,

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

Item Symbol Input Test Conditions min typ max Unit
Ll A Ci=15pF. Ri=2kQ B P '
. . tPLH - - 100
Propagation delay time ; m
PHL — -
=15pF. Ri=6kQ
P BI Ci=15pF, Ri=6k — — 100 ns
STESTING METHCOD
1) Test Circuit Waveform
Ver
o s —d f———tTHt.
45 -1-;0% m:T_ 3V
Input 1.3¥ 1.3V S
' T L3 —n e 0% 10% ;__gv
Input 2 N IS Qutput
- g A h] LN ——e tene Von
PG, k4 [ | I In-phase \
Zow =500 & R o Dutput 1V 1av
— A PR —— —=t trLy
I Vo
Out -of -phase 1.3¥ L3y
Nt put
Vou
2) Testing Table
It Inputs Qutputs
" BRI D] C | B A|a|blclid]|e]f]s
4.5V |GND|GND |GND [IN |OUT| — - (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|QUT | OUT | OUT [ OUT | OUT [OUT | -




H D 74LS 5 1 ®2-wide 2-input, 2-wide 3-input AND-OR-INVERT Gates

ECIRCUIT SCHEMATIC(!%) BPIN ARRANGEMENT
O Voo S
il 1 [ vee
LT1T anwel;
= Bk 24 [N i
1A (2A) i4 E ]
fnguts 113 2B) o 8] 4 12 |18
" L]
-, XD 0.
Churput 2D E ] IE
Lo
2| 6 a |ip
110 o ' J-F: [: j
Inpurs  1E D) O oND E E Iy
oot
. ITop View!
———5 GND
HELECTRICAL CHARACTERISTICS (Ta=-—-20-+75C)
Item Symbol Test Conditions min typ* max Unit
input volt : Vin 2.0 - - v
npu age e
pat voltag Vi - - 0.8 v
Vou i Veo =475V, Vip=0.8V, Jon= —400uA 2.7 - - v
Output voltage Jor =8mA - - 0.5
Vo; Vee =475V, Vig=2V v
for =4mA - - 0.4
HE Vee =525V, V=27V - - 20 HA
Input current Iir. Vee=5,25V, Vi=0.4V - - 0.4 mA
I Vee=5.25Y¥, Vi=7V - - 0.2 mA
Short-circuit output current los Ver=5.25V —20 - - 100 mA
feen -- 0.8 1.6
Supply current Vee=5.25V mA
oot - 1.4 2.8
Input clamp voltage Vix Vee=4.75V, hix = —18mA { - - -1.5 v

* Vee=5V, Ta=25°C

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

Item Symbol Test Conditions min typ max Unit
P del o Ci=15pF. Ru=2kQ — 12 %
. . = X = ns
ropagation delay time " 2 p L — 128 20

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

BCIRCUIT SCHEMATIC

— e e —— — e

19—

MPIN ARRANGEMENT

NS

I IVcc

13]J

DEJ_]

r_
3.
0y

Ell
1__1,H

Enc

[Top View)

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

input terminals of HD74L.554.

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

Unit

Item Symbol Test Conditions min typ® max
Viu 2.0 - - v
Input voltage
Vie - - 0.8 v
Vou Vee=4.75V, ViL=0.8V, lon = - 400gA 2.7 - - v
QOutput volt o =8mA - - 0.5
viput vellage Vo | Vecwd.T5Y, Vin=2V  |f—— v
Ior=4mA - - 0.4
I Vec=5,28V, Vi=2.7V - - 20 A
Input current I Vec=5.25V, Vi=0.4V - - —0.4 mA
It Vec=5,28V, Vi=7V - - 0.1 mA
Short-circuit output current Ios Vee+5.25V ~20 - —100 mA
Iccn - 0.8 1.6
Suppl t Vee=5.25V A
Upply carren Tece ¢ - 1.0 2.0 ™
Input clamp voltage Vix Vec=4.75V, IIn=—18mA - - -1.5 v
* Vee=5VY, Ta=25°C
BMSWITCHING CHARACTERISTICS ( Vee=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
Nate) Refer to Test Circuit and Waveform of the Comman ltern
m .
| U



H D 74 L S 5 5 @®2-wide 4-input AND-OR-INVERT Gates

MCIRCUIT SCHEMATIC HPIN ARRANGEMENT
o Ver p—y
" EE <L'M ] A E 14 | vee
lnyul;c o 9 B E E H
N - G o
C F.—L—'\ | o [I E} F
' TREF f- - e ] o]
il zsné NCE I] "
E o f¢ GND| 7 3 Y
F ..-'- t » 7 [Top View:
Go 1« "W‘Pﬁ
o 1.5k GND
TEET
P

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

Item Symbol Test Conditions min typ® max Unit
Viu 2.0 - — v
Input voltage . — — 08 "
Vor Vec=4.75V, ViL =0.8V, by~ — 400uA 2.7 - - v
Qutput voltage Vor | Veemd 75V, Vinezv  |nZomA - _ 0.5 v
for=4mA - - 0.4
Irn Vee=5.25V, Wi=2.7V - - 20 uA
Input curreat I Vec=5.25V. Vi=0.4V - - ~0._4 mA
Ir Vee=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current Ios Vec=5.25V -20 - —100 mA
Iecw - 0.4 0.8
Supply current P Vee=5.25V ~ 07 3 mA
Input clamp voltage Vik Vee=4.75V, Iv=—18mA - - =1.5 v
" Voe=SV, Tu=25°C
BSWITCHING CHARACTERISTICS ( Vec=5V, Ta=25C)
Ttem Symbol Test Conditions min typ max Unit
tPLH - 12 20
Propagation delay time Cr=15pF, RrL=2kQ ns
tPHL - 12.5 20

Note) Refar to Test Circuit and Waveform of the Common item



H D 7 4 L s 7 3A @ Dual J-K Flip-Flops (with Clear)

MBLOCK DIAGRAM(2) BPIN ARRANGEMENT

.CREJF——L: ol
ICLR E :cx T :X:l__sl g
- ( s oy
< Clear 2cK L[>K [ LE 2k
CK :a

ol

(-]
X J zc:.als
Et’ Q
ul CLR

Q@
b
Clock (Top View)
EFUNCTION TABLE BMRECOMMENDED OPERATING CONDITION
Inputs Outputs Item Symbel | min | typ | max Unit
Clear Clock J K Q Q Clock frequency Setock 0 - 30 MH:
L X x X L H Pulse | Clock High 20 - -
H L L Qo Qo width | Clear Low t 25 - - ne
H ! H L H L Setup | “H Data 201 - -
H 1 L H L H time | L'Deta | 00 - | - ne
H H H Toggle Hold time I 0l - - 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 output changes to the complement of its previous

level on each active transition indicated by ;.

MTIMING DEFINITION

tu =

— 3V
Clack 13V L.3¥ 13V
/ ; o
| 4 i —m 3. ]
av
JK 13V 13v 13v

o
“H" Data “L” Data




HD74LS73A

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

Ttem Symbol Test Conditions min typ® max 1 Unit
Input voltage Vi S T 1 : v
Vie - 0.8 v
Vo Vec=4.75V, Vin=2V, Vi =0.8V, Jor= — 400uA 2.7 TV
Output voltage Vor Vec=4.75V, V=2V loc=8mA | - % T v
Vii=0.8V N _.!?;;:4"”‘ -
5 K ' | -
 Clear | I Vee=5.25V. Vi=2.7V - e wa
Clock o b |
J K - -
Input current " Clear e Vee=5.25V, V;=0.4V - ) I mA
Clock e i
UK ;, 1
Clear I Vee=5.25V, V=17V P I mA
“Clock | | e
Short- circuit output current Ios Vee=5.25V _ -~ 20 L N *lOO_L_rn__
Supply current % % Icc Vee=5.25V L J 4 6 mA
. Input clamp voltage L Vee=4.75V, Iiv=—18mA A —1.5 | v
* Vee=5V, Ta=25°C
** With all outputs open, for is measured with the Q and Q outpuis high in turn. At the time of measurement, the clock input is gréunded.,
ESWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)
Item . Symbal Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency Soos ! 30 . 45 - MHz
_ trLy Clear | _ 1 CL=15pF. Ri=2kQ - 15 . 20 ns
Propagation delay time i'*a'm‘ T Clock . Q A J - 15 3 s
BTESTING METHOD
1) Test Circuit B
1.1} faur. teen, tene (Clock—Q,Q) 1 2) tpwi (Clear Q), tein lCIearT’Q) .

L9 LK
Lowi =300
x
LR
Notes)1. Test is put into the each flip flop
2 Alldiodes are 152074 @,
3. Cr includes probe and jig capacitance.
Waveform

Clock

g
Note) Clock input pulae; t 7y sr<15ns,
1L <6ns, PRR=1MHz, duty
cycle=30% and: for fipax,
trpH=tTHLS2.5n8.
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W

Waveform

Clenr

Clack

.

=
ol

ol
— Same ur [owd Carcurt 1

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

[ il

Note} Ciear and clock input pulse;

trrpslins, tryr <6ns,
PRR=1MHz




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

EFUNCTION TABLE WPIN ARRANGEMENT
Inputs Output NS
e pats ICLRY 1 E Veo
Preset | Clear Clock D Q Q J—_V—\
U
L H x % H L wlaf| | ° 1] 2cun
H L x * L H K] 2 J T @ EZU
L] *
L L X X H H anE: _l_i_]zc!c
H H 1 H H L ,—I
i
H H t L L H L bock JE’”’"
H H L x Q Q afs e o= B3 I
0 9 a_&
Notes) H;high level, L; low level, X; irrelevant el 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 ¢stablished. BRECOMMENDED OPERATING CONDITIONS
*: This configuration is nonstable, that is, it will not persist - -
when preset and clear inputs return to their inactive (high} Item Symbol | min | typ | max | Unit
level. Clock frequency Setack 0 - 25 MHz
Pulse | Clock High 25 = -
ETIMING DEFINITION width | ClearPrest | 5 _ _ ns
Setup | "H'Data . 20t - -
time “L™Data . 201 - - ne
Hold time b 511 - - ns
I DR, | Note) t; The arrow indicates the rising edge.
Data L 13V !Lmv 13V
ov

“H" Data “L” Data

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

Item Symbol Test Conditions min typ® max | Unit
Vir 2.0 - - v
Input voltage Vi — — i3 v
| Vou Vec=4.75V, Vin=2V, ViL=0.8V, Jon= — 400A 2.7 - - v
Qutput voltage Vou Vec=4.75V, ViL=0.8V, lor=8mA — — 6.5 v
Vig=2V lor=4mA - - 0.4
| D ’ = - 20
-—‘lg'r—e:sf;— In Vee=5.25V, Vi=2.7V . :g A
| Clock | - = 20
D] - - [ -oa4
Input current ——(li-i_ffit— It Vee=5.25V, Vi=0.4V = = :g-_ g mA
| Clock = — | —0.4
D - - 0.1
—%'r%;— i Vee=5.25V, Vi=7V — = gz mA
™ Clock s — 0.1
Short-circuit output current los Vec=5.25V —20 — 2100 | mA
Supply current Tcc** Vee=5.25V _ 1 51 mA
Input clamp voltage Vik Vec=4,75V, Iiv=—18mA = — —1.5 v

* Voe=5V, Ta=15°C
** With all outputs open, /¢ is measured with the Q and G outputs high in turn. At the time of measurement, the clock input is grounded.




HD74LS74A

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

Item Symbol Inputs . Cutputs i Test Condition J min typ | max Unit
Maximum clock frequency fmaz ‘ 25 33 - MHz
trLu Clock, Clear _. CL=15F, Ri=12kQ - 13 25 ns

Propagation delay time [ —-——- — Q. Q 1
1PHL ;or Preset : - 125 40 ns

HETESTING METHOD

1} Test Circuit

V1) fmaxs tpL# oL (Clock—Q,0) 1.2} tpyy . tpry (Clear or Preset—Q,0)
aput Ve Oulpur Q
e bo Outp @ T T T
[
fnput
' 8 zow=zsmg | ||| peme——de e e e e
' ;Iﬁ L e AL Lo giremt 1 1
e : Re Load cireuit 1. % PR I
o =2 S I U SRV & ey iy ST |
| T v Output 1\ _L i : :
nput e |
- T ¢ . o T J
i « g ‘
P.G. 1 CK W i{ Same a3 Losd Circurt 1. J \L_ LR Same a5 Load Cirevit 1. —J
it = 500 | C‘T,L" Ot
T g J7 PG
Laur =500
ks

Notes) 1. Test is put into the each flip-flop
2. All diodesare 152074 @.
3. Cy includes probe and jig capacitance.

Notes)1. Test is put into the each flip-flop
2. All diodes are 152074 (.
3. Cy includes probe and jig capacitance.

Waveform Waveform

fray frow

— ¥
Clear
13V
Clack oy
Prese:
v
1.3¥ 1.3¥
b i - v
1 Q
1rin ey
|

q i == Vou
\1 1y 1.3V Note) Clear and preset input pulse;
trr s 15ns, trHLS6ns,

o PRR=IMHz

Note) Clock input pulse; f77 < 15ns,
t 71 <6ns, PRR=1MHz, duty
cycle=30% and: for frnax,
tTLHE THLSZ50s.
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H D 7 4 L S 7 5 @Quadruple Bistable Latches

The HD74LS75 is ideally suited for use as temporary storage HPIN ARRANGEMENT
for binary information betwsen processing units and input/
output or indicator units. Information present at a dataiD) E]m
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 E’“
the enable remains high. When the enable goes low, the infor- . E 3
mation (that was present at the data input at the time the ot
transition occurred) is retained at the Q output until the EI 7
enable is permitted to go high. This device features comple- EGND
k]
Bk
Iln

mentary Q and O outputs from a 4-bit latch,

EBLOCK DIAGRAM( ;)

e -—~{>°;E WFUNCTION TABLE
Laich
Inputs Outputs

iTop View!

o)

Enable
D G Q Q
L H L H
H H H
MRECOMMENDED OPERATING CONDITIONS - - 5 ;
) o
Item Symbo] min typ max | Unit Notes) H; high level, L; low level, X; irrelevant
Pulse width te 20 - - ns Q, ; level of Q before the indicated steady-state input condi-
Setup time b 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 Symbeol Test Conditions min typ* max Unit
Vi - - —
Input voltage L 2.0 v
ViL - - 0.8 v
Vou Vee=4.75V, Viy=2V, V;0.=0.8V, Jou=—400uA 2.7 - - v
Cutput voltage Vee=4.75V, V=2V Jor=4mA — - 0.4
Vo \'4
Vie=0.8V Tor=8mA - - 0.5
D input - -
I Vee=5.25V, vi=2.7V P DA
G input - - 80
Di - - -
Input current Iie Vee=5.25V, Vi=0.4V input 0.4 mA
G input - - -1.6
Di - -
I Vec=5.25V, Vi=TV tnput 0.11 A
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 veltage Vik Vec=4.75V, Iin=—18mA - - —-1.5 v

* VeesSV, Ta=25°C
** Ioc is measured with all outputs open and all inputs grounded.




HD74LS75

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

Item Symbeol 1 Input Qutput Test Conditions min E typ max :  Unit
trLH : - i 15 27,
— D Q | R ns
©oteL = 9 17 i
i teLH " - 12 20
— D Q | t i ns
) . | trae Cer== 15pF, - 7 : 15 ;
Propagation delay time f &
L tPLK Re=2kQ - 15 i 27
| G Q I | ns
teui : - 14 25 ;
oL _ - 16 0
G Q R T
1P - ! 7 15 :
HMTESTING METHOD
1) Test Circuit
b Vec g )
[+ o

oo

PG

L s Notes)l. Test is put into the each latch
”L 2. All diodes are 152074 @.

1 3 _H ”_”_”_4 3. 'y includes probe and jig capacitance.

P.G. 1 J__

Ci
Zovt =500

» >

Waveform

<l

Notes) 1. Input puise; D input; PRR=500kHz, G input; PRR=1MHz, rrsyp <1008, t 7y pr<10ns,
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)

BBLOCK DIAGRAM(2)

Qo—

Preser o ’
K E

[+
Clack

e Clear

HEPIN ARRANGEMENT

o

&
CLR PR
[

LB R

1Top View:

EBRECOMMENDED OPERATING CONDITIONS

Item Symbol | min typ max Unit .T'MlNG DEFINITION
Clock frequency Jelock 0 - 30 MHz
Clock High n | - | - ‘ Y
Pulse width Clear w ns Clack
Preset LOW 25 - - w
“H"Data 204 - - v
Setup time [ ns )
“L"Data 204 - - LK 13v .
Hold time th i3 - . ns “H" Data “L” Data
Note) {; The arrow indicates the falling edge.
HMELECTRICAL CHARACTERISTICS (Tg=—-20~+75C)
Item Symbol Test Conditions min ! typ® max Unit
Vru 2.0 - - v
Input voltage -
Vie 4—_— P 0.8 \'s
Vou Vee=4.75V, Vin=2V, Vi1 =0.8V, loa= —400:A C2.7 - — v
Qutput voltage | IoL=8mA - - 0.5
Vor Vee=4.75V, Vin=2V, Vi.=0.8V v
Joi.=4mA - - 0.4
J. K T - 20
Clear - - 60
Iin Vee=5.25V, Vi=2.1TV HA
Preset - - 60
Clock - - 80
J, K N —0.4
Clear - - —-0.8
Input current I Vee=5.25V, Vi=0.4V mA
Preset - - -0.8
Clock - - 0.8
I K - - 0.1
Clear - - 0.3
I Vec=5.25V, Vi=TV mA
Preset - - 0.3
Clock - - 0.4
Short-cireuit output current fos Vee=5.25V -20 - —100 | mA
Supply current *++ Iec Vee=5.25V - 4 6 mA
Input clamp voltage Vix Vec=4.75V, Iw=—18mA - - —-1.5 v

* VeC =5V, Ta = 25°C

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




HD74LS76A

HMFUNCTION TABLE

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

Input Qug
mputs h putsi | ; transition from high to low level
Preset | Clear | Clock J K qQ Q Q,; level of Q before the indicated steady-state in-
L H % x % H i put conditions were established.
0, ; complement of Q, or level of J 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
- t H v L L Qo Qo its previous level on each active transition
H H | H L H L indicated by 4.
H H i L H L H “;This. 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 [ I Qo

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

Item Symbol Inputs Qutputs Test Conditions min typ max Unit
Maximum clock frequency Smax 30 45 - MH:z
LK Clear . Ci = 15pF, Ri=%Q - 15 20 ns

Propagation delay time Preset Q Q
tPHL Clock 15 20 ns

BTESTING METHOD

1} Test Circuit

1.4} fwen tees tene (Clock -Q,0) 1.2) tert. tein (Clear.Preset—Q,0)
Taput
Vi uep .
s o Vie  fDutput @
b 7
Imput g sy o ) i
[e o] A e ———— A ot =Wl H
i PH | A Lost circun 10 D;
| oS | ]
|
"y i Output | ;(-, J | 45 [
. ik g ‘n_ | o 9
Zowre Ay ) Jpun
® 4 Same as Load Crrowt |
i CLi 7
Fout = 5ot
Notes)]. Test is put into the each flip-flop A
e

2. Al diodes are 152074 @.
3. €y includes probe and jig capacitance.

Clewr

Waveform

Preser

1raf

9 Ly X1
h_-': .1 -t e Yot
. [

; - : 4 #I.I!\' o
Q Vo L Va

IPNL tpim
q Vox |
Note) Clear and preset input pulse;
13¥ 13V tTLHS15ns, tpgp <6ms,

Vor PRR=1MHz

Note) Clock input pulse; ¢t gr<15ns,
t7H156ms, PRR=1MHz, duty
cycle=50% and: for fmax,
LTLHTITHE S2.50s.
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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 wE

high and the Q output will follow the data input as long as the

enable remains high. When the enable goes low the informa- Frable 3]

tion {that was present at the data input at the time the transi- Vee E

tion occurred) is retained at the @ output until the enable is

permitted to go high. i E
iy e

MBLOCK DIAGRAM ve 7]

{Top View)

DATA [ ‘/\

—— HEFUNCTION TABLE
To other lutch _DF Inputs Output
- D G Q
[ L H L
FNABLE H H H
X L Qo

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

.RECOM MENDED OPERAT|NG CONDITIONS Q, :level of Q before the indicated steady-state input condi-

Item Symbol | min typ | max | Unit tions were established.
Pulse width b 20 - - ns
Setup time tiu 20 - - ns
Heold time th 5 - - ns

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

Item Symbol Test Conditions min typ® max Unit
Viu 2.9 - - v
Input voltage

ViL - - 0.8 A
Vou Vee=4,75V, Vig=2V, Vic=0.8V. fon— —400uA 2.7 - - v

Qutput voltage Vee=4.78V, Vig=2V, for=4mA - - 0.4
VoL A

Vie=0.8V Ior=8mA - - 0.5

D - - 20
I Vee=5.25V, Vi=2.7TV HA

G - - 80

D - - —0.4
Input current Iii. 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
Supply current ax Ice Vee =5.25V - 6.9 13| mA
Input clamp voltage Vix Vee=4.75V, Iin=—18mA - - —-1.5 v

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




HD74LS77

ESWITCHING CHARACTERISTICS (Vi¢c=5V, Ta-25C)

Item Symbol i Input Output i Test Conditions min typ + max Unit
rin I - 11 19
ST R .
del 1rHL. i \ _ Cr 15p¥ : 9 17
P t t ' ot ' - ns
ropagation felay fime TP . Ry 20 ! 10 18
' | G , Q . - - s
|t | i i 10 18

ETESTING METHOD

1) Test Circuit

Input Ve Cutpu
5%
| b
—— L
PG, e
T ous £ 500 B <
Input qf “‘H_HMI‘

P.G. T . T

Zoune 500

+ x

1

Notes) 1. Test is put into the each latch
2. Alldiodes are 152074 B .
3. (. includes probe and jig capacitance.

Waveform

v

1A

= Vg

Notes)1. Input pulse; f7Lg<15ns, Iy <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)

HMBLOCK DIAGRAM(142) HPIN ARRANGEMENT
NS
CKEJ - . Em
¢ ol o3 IPR| 2 _“"Lgcx me- 1|

@ rlzxﬁ

L
Preser CF Clear Vee | 4 1l | GNI
¥
[

LTI TE]

L3 K 1
K | o CLK cth  PRpe L0 |20
. 5 i
I Toother £ 1 i u
Cluck - ”
WRECOMMENDED OPERATING CONDITIONS i Ve
Item Symbol | min | typ | max Unit BFUNCTION TABLE
Clock freg:.le:c:l X fetuek Zg - 30 MHz Inputs Outputs
ock Hi _ — hs ) s L. PR AP uand
P\flse Presel g I Preset { Clear Clock J K Q Q
width Clear Low 25 - - ns L H < " ” H L
$etup :H:Data e 20} - - ns H L ™ x w L H
time : L Data o 200 - - ns L L - = " H* 0
Hold time s 0l - - ns " H ] L L Q Q
Note) §;The arrow indicates the falling edge. o Y
H H | H L H L
H H | L H L H
EMTIMING METHOD N I T N Toggle _
H H H X x & i Qu
= e Notes) H; high level, L; low level, X; irrelevant
, - S A 4; transition from high to low level
Clock fiav Ny /_\3\, Q, ; level of Q@ before the indicated steady-state input condi-
’ oy tions were established.
I VI R G, complement of Q, or level of Q before the indicated
steady-state input conditions were established.
LK 13v Toggle; each output changes to the compiement of its previous
ievel on each active trangition indicated by i,
“H" Data “L* Data *:This configuration is nonstable; that is, it will not persist
when preset and clear inputs return to their inactive (high)
level.

RELECTRICAL CHARACTERISTICS (Te=-20~+75C)

Item Symbol Test Conditions min typ* max Unit
Input voltage L I —— R —— mg.'.o. - - v
Vrr. - - 0.8 v
Vau Vin=2.TV, Vir. =0.8V, Jon= — 400uA 2.7 - - v
Output voltage VnL Vin=2V Ioi,—=8mA | — - 0.5 v
Ini.=4mA — - 0.4
- - 20
e | T Vee=5.25V, Vi=2.7V — — 1:3 uA
Clack - — 160
- i —0.4
Input current cei——— i *t Vee=5.25V. Vi=0.4V — - -8 mA
Preset - — —-0.8
Cluck = B T
J. K — - 0.1
g're‘;:‘ L Vee=5.25V, Vi=7V - = g:g mA
| Clock | - - 0.8 |
_ Short circuit output current fos Vee=5.25V — 20 - —100 mA
Supply current *»» fec Vec=5.25V T — 4 L] mA
Input clamp voltage Vik Vee=4.75V, Iiv=—18mA - — -1.5 v

*  Veeo=5V,Ta=25C

** [ should not be measured when preset and clear inputs are 