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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
m .
| U



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

ECIRCUIT SCHEMATIC()3)
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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
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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)

8
=
=

. AAA
I-vv

Inpues
ro 4
B §¢
¢ ": 4.5%
Do f&

r ¥ & 7 e "

Ve

Qutput
—Y

© GND

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
EEQDI: EEzak Efm ;‘En ::'_15 1A E E] Yee
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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.

76

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 low at same time.

*** With all outputs open, JCC is measured with the Q and G outputs high in tum.
At the time of measurement, the clock input is grounded.




HD74LS78A

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

[tem Symbol Inputs Test Conditions min typ max Unit
Maximum clock frequency Jmas 30 45 MH:
P - ILH gle" Cr = 15pF, Ri=2kQ - 15 20 ns
ti ti reset
Topagation delay time 1PHL Clock - 15 20 ns
WMTESTING METHOD
1) Test Circuit
1 1) faen e, it {Clock—Q.Q} 1.2) teue, trin (Glear, Preset—Q,0)
Yoo Output § Input e Ouiput @
[~ [~ 2
P.G. j—A S R — -
Input ¢ 5y ———r—————— - Zow =504 - t 2R Load circunt i!
e 53 :— 2R Load ¢irewit 11 il _jﬂ Q |l= > :
) D AR Rnca B - gt I
s Outpur T J | Vo4 W - -
- Y Gk ?Q e ————— -t Input i
Zout =508

v—‘—{i‘ume as Load Cirewt 1. I

I T

ii

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

Clack

\

ol

1rnL lria
Vo
L3Y 1.3%

Note) Clock input pulse; 7L rsl5ns, tryp <6ns,
PRR=1MHz, duty cycle=50% and: for fmax,

IPLH=ITHLS2.508.

84

P.G.
Zour = 50

-

Same ax Losd Circuin 1. ]

Notesy1. Test is put into the each fip-flop

2. All diodes are 152074 .

3. €y includes probe and jig capacitance.

(InL ITIN
—
v
(G 90
Clenr 1.3V 1.3v
1% 10% [}
e | tras R i
Wz‘{# i w
1.3V 1.3v
Freser 0% 0% ___..ov
frspmer
LTS
1 1PN Von
N |
HER 1Y 1.3¥%
i Vol
1AL
Von
g 13v 1.3v
- : : Foi
trae

Note) Clear and preset input pulse; t1 < 15ns,
tT <6ns, PRR=1MHz




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 {Z} outputs are provided for each

HPIN ARRANGEMENT

bit and the resultant carry {C4) is obtained from the fourth A

bit. This adder features full internal look ahead across all A’E 1 ! EE'
four bit generating the carry term in ten nanoseconds typical- z,E-__ AT N ey P
ly. This provides the system designer with partial look-ahead o E__ " e e

performance at the economy and reduced package count of

a ripple-carry implementation,

EFUNCTION TABLE

s [ e
VI:K'E
LE—-L
B'E B

Cof—— 13 | Ce

12 [GND

Bif— 11 1B
Ap——iq 10 | A
It

iy N

iew)

ﬁtputs " E ]
Inputs w'“f“ Wh‘f'
CO =L fen | €O oy i
Ay B. Az B: Z 3 Cz b 2 Ce
As 3 Ay 1 3 4 Ci 3 4 4
Lt vt | L ;L [HJL]J L EBLOCK DIAGRAM
H|L|L|L|H|L!L|L]J]H]|L
L HTL|L|H|L|L|L|H]L
H | H|L|L|L|H|L|H[HIL
L | L|H|L|L|[H|[L[H[HIL
Hl L Tm LI l[ul oL [ CTH B I
L[ H 8 [ L H[H|[L[LIL]|H . B
H|H |8 | LJIL[L[H[H!IL][H
L L[ L | HiL|H|L[A|H|L i
H| L|L | Bl H|H|L[L|L]|H ' H
L|lBE| L HB[H|IHAH|L|LTLTH ”
H|H|L|H[L]|L|HBH[H]L]|H
L L H|[H[L|]L|H|[A]L][H i
H| L | H|H|H|L|HA|L|H]|H B
L | H|H|H]|H|L|HB|L]|H]|H " ﬁ
AT A {H | "] L|H|H|H|H]|H I

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

Note) Input conditions at Al, B1, A2, B2, and CO are used to deter-
mine outputs £1 and 22 and the value of the internal carry

=B

C2. The value at C2, A3, B3, A4, and B4 are than used to

determine outputs £3, I 4 and C4.

4

Il




HD74LS83A

EELECTRICAL CHARACTERISTICS ( To=- 20~ +75C !

Item Symbol Test Conditions min typ* max Unit
\ | Vin 2.0 = v
nput voltage - 3
P £ Vi - ! 0.8 Ay
Vs Vee=-4. 75V, Viw -2V, Vi =08V, for= —400uA 2.7 b V
Output veltage v Veo=4.75V. Viw - 2V T = 4mA f 0.4 v
! - } . ;
) Vis 0.8V for =8mA - 0.5
except C0 l - ! 40
- R lin Vie - 526V, V0 2.7V ud\
z o 20
E except CO - -0.8
~ - I Voo = 5.20V, Vi 0.4V mA
5 co ; 0.4
__% except 0 : i 12
S v Ve - 5.25V. Vi TV —{ mA
' Co . - 0.1
Short circuit output current fres Vies 5.25V -20 | -100 mA
All inputs =0V - 22 3%
Supply current bl Voo 525V B iy 19 4| maA
All inputs4.5V) - 19 kL!
[nput ciamp voltage I Vin Voo 475V, DIin - o 1BmA - -1.5 V

VoSV, Ta-257C

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

Item Svmbol i Inputs (utputs Test Conditions min typ max Unit
e : 16 24 ns
. _— N (“I :\;I - 1 e
timt I 15 24 ! ns
tern ‘ : 15 24 ns
: A, B X e
tewi . oo - 15 24 ns
Propagation delay time - p———— - - Cr 13pF. Re o 2kQ e . -
HeLH ; - 11 17 ns
— —— ( "I ) ('=
temt | 15 22 ns
Lo , 11 17 ns
S AL B [
trm , 12 17 ns
ETESTING METHOD
1) Test Circuit Waveform
S “:.;Dm ITLN o —t o ITH
40y 0% 0%, " — 3
Inpu I 13VY,
10% 108 n
" <
I npun B

L e e
. A Inephaer
3 Bs n Same as Load Crrcurt |, RULY
K4 T
"L ‘ ¥ a

Zoyt = 5080 E E: 2 Tutper Same us 1oad Circun L
z N ? Ll d Seenl - ARLH e N
£

3
T
o

5

Same a5 Load Cirewit 1

. 4

#

Hwi- fophase
Hutlput

I S

Notes}1. Input pulse; 7y < 15ns, gy <6ns,
PRR=1MHz, duty cycle=50%
2. Cy includes probe and jig capacitance.
3. All diodes are 152074 @

B8




HD74LS83A

2) Testing Table

Inputs Qutputs
Bs As B: As B: Az B1 A Ca Cs Z Zs pop bt
Ca GND | GND | GND | GND | GND | GND | GND | GND | IN — ) == | — | — | QUT
—Z or Cs GND | 4.5V |GND [ 4.5V | GND | 4.5V | GND | 4.5V | IN |[QUT | OUT | OUT [ OUT | 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
—%, or Ca 4.5V | IN

GND | GND | GND | GND | GND | GND GND |~ lour
IN | 4.5V uT | ouT

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

4.5V | IN
GND | GND | GND | GND N [4.5v GND | GND | GND | - - | OUT | OUT

4.5V | IN
GND | GND GND | GND | GND | GND [ GND | - ouUT (OUT | — | —-
IN | 4.5V

4.5V | IN
IN | 4.5V

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




H D 7 4 L s 8 5 ®4-bit Magnitude Comparators

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

decoded decisions about two 4-bit words (A, B) are made and T e — _Lj——
are externally available at three outputs. This device is fully :* v—i——D} %}j}
expandable 1o any number of bits without external gates, ’ =
Words of greater length may be compared by connecting [+ — o
comparators in cascade, The A>B, A<B, and A=B outputs e ‘ ———t ), L
of a stage handling less-significant bits. The stage handling the — b [ == 4oh
least-significant bits must have a high-level voitage applied to o -+ L [
the ARB input. The cascading path is implemented with only ' D"JJ.P = ! ;
a two-gate-level delay to reduce overall comparison times for AR T
long words. et
Al
BPIN ARRANGEMENT 3
By vy
o [ ——7 [
g ACB | 2 —-Aqa' ,\,-——43 LY} "
p O [ S VY PR By g
UE A>R E-_qul A:-——E.\: : -
S = TNY = P
z ] a=B E—a=a ot n.—«I]E
d A<8E-—A<BB lu—-—-Eb
GND E ;_zlﬂt )
[Top View!
BFUNCTION TABLE
Inputs Cascading inputs Outputs
Ai, B: A2, B A, B Ao, Bo A< B A<B A =B A>B A<B A =B
Ai> B3 X ® X X X x H L L
A3< Ba x x X * X » L J[;I’ i __[_,
A1=Bs Az>B: x x x x x H L L
A= Ba A< B x e x * L H - L )
A= A2= B2 A B X x X X H . L. T L
Az=B: Az=Be A< By x x X ¥ L . H T
A= By Az= Bz Ai=B x x x L L
As=Bs Az= Bz Arv=B x x X L H
As=Ba Ar=B2 H L L H | L
Az=Bs A= B2 [ H L L H L
Asz=Bs ] Az = B2 *, * H L 1 L H
__f‘\3=Bm ) Az = B2 H H L L L L
Ai=B; Az=B:z 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
I . Viu 2.0 - — v
t t
nput voltage Vie - - 0.8 V
Vou Vec=4.75V, Vig=2V, ViL=0.8V, forn=—400uA 2.7 - - v
QOutput voltage Vi Vee=4.75V, V=2V Ior=4mA - = 0.4 v
| vie=0.8v Tor=8mA T = [ es
A<B,A>B Inputs - - 20
Iru Vee=5.25V, Vi=27TV BA
Other inputs _ - - 60
A<B,A>B Input - - ~0.4
Input Lol B Vec=5.25V, Vi=0.4V mA
current QOther inputs - - -1.2
A<B,A>B Input - - 0.1
L Vec=5.25V, Vi=1V mA
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 Vee=4.75V, Iix=—18mA - - -1.5 \'

* Veor=5V, Te=25"C
** I'ne is measyred with outputs open, A=B grounded, and all other inputs at 4.5V.

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

Item Symbol Inputs Outputs 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
» Topu A=B 4 — |z |
1 _ _
Any A 1

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

Propagation 3 Cr=15pF. = 20 30

B data Input

delay time A=B 4 Ri=2kQ - 23 45
trLe A<Bor A=B A>B 1 - 14 22 ns
tPHL A<Bor A=B A>B 1 - 11 17 ns
tPLH A=B A=B 2 - 13 20 ns
tPHL A=B A=B 2 - 13 26 ns
1L A>Bor A=B A<B 1 - 14 22 ns
tPHL A>Bor A=B A<B 1 - 11 17 ns




HD74LS85

BTESTING METHOD

1} Test Circuit Waveform
e Ot e L
‘?5\’ ‘ |m:% uu"f,‘! I "
} et (S Y i
[ —«(-:u 1% 1Yy "
Input - __.'4'; '
O '
PG, v M |
: v in [
Zaui= 500 H M Y= Swme as Load Circunt 1. I . b
L utpu I phase Output !
¥ n-phase Du
- v R Same as Losd Cirewnt 1. ] A LA LAy
[—1 b——a >R
(PR ] b
HL TJ [, ..1 teiha—
Vo
Notes) 1. Input pulse, 17y g<15ns, gy <6ns, e oh
PRR=IMHz, duty cycle=50% et (s N
2. Cr, includes probe and jig capacitance. LA 13
3. All diodes are 152074 @. '
2) Testing Table
Inputs Qutput Waveforms
I[Em - —— . e e e —— - - — e ——y —_—
Ar | B [ a4 B [ A [ B | A | B |asBia Bia<B|lazB[a-B[Aa-B
: IN 4.5V ] 4.5V 7 GND ! GNI} | GND | GND | GND | GND ° GND  GND A B
| 4.5V IN GND 4.5V i GND GNLI} 1 GND i GND | GND : GND GND B A
GND GND IN 4.5V 4.5V | GND GNID © GND | GND | GND GND A B
GND | GND | 4.5V l IN GND 4.5V GND GND | GND | GXD GND B CA
g - 1 - g . I
GND | GND | GND | GND | IN 4.5V 4.5V GND | GND | GND GND A B
GND} | GND GNID  GND 4.5V IN | GND 4.5V GND ; GND GND B A
et 7 i
e GND | GND GND | GND  GND GND & IN 4.5V .« 4.5V 1 GND GND A B
I I e + :
" GND | GND | GND | GND | GND | GND 4.5V | IN | GND | GND | 4.5V | B A
GND { GND | GND ' GNI} | GND | GND J IN 4.5V | GND 4.5V | GND A B
GND | GND | GND GND GND GNI I 4.5V IN GND 4.5V , GND B | A
GND | GND | GND GND GND GND ' GND | GND IN GND | GND : B
GND | GND | GND | GND | GND | GND | GND ' GND | GND IN GND B i A B
GND [ GND | GND | GND | GND " GND | GND | GND | GND | GND | IN B
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H D 7 4 L S 8 6 ®Quadruple 2-input Exclusive-OR Gates

EPIN ARRANGEMENT WFUNCTION TABLE

NS L Inputs . Qutput
A E B Vee A - B Y
" E@ (1] L L L
”E E] " L H H
[ H L H
A E — B I3 [:{ J . L
2BE E]w H; high level, L; low level
ZYE @ 3 §
oo 7 3“
(Top View!
MELECTRICAL CHARACTERISTICS (Tg=-—20--+75C)
Item Symbol Test Conditions min typ* max Unit
Vi 2.0 ~ - A
Input VO]tage T ot Tt T T B M — .
Vie o - — - 0.8 v
Vou ] Vee =4 75V, Viu =2V, ViL=0.8V, Ion= —400gA 2.7 - - v
tput volt In; =dmA - - 0.4
Qutput voltage Vo | Vou=4.75Y, Via=2V. Vi=0.8V | .o v
- Ior, =BmA — - 0.5
It Vee=5.25V, V=7V - - 0.2 mA
Input current Tw Vee=5.25V, 11=2.1V . — - 40 wh
Ire Vee=5.25V, Vi=0.4V - — -0.8 mA
Short-circuit output current Ios Vee=5.25V —20 — ~100 | ma
Supply current * ¥ L Vec=5.25V 7 - 6.1 10| mA
Input clamp voltage Vik Vee=4.75V, Iv= —~18mA — - ~1.5 v
* Vee=5V, Ta=25°C
** o is measured with atl outputs open and all inputs grounded.
BSWITCHING CHARACTERISTICS ( Vce=5V, Ta=25C)
Item Symbol Inputs Test Conditions min typ max Unit
teLu - 12 23
Aor B Other inputs =0V =
p 4ol tPHL C.=15pF, - 10 17 ns
¢ .
ropagation delay time toin Ri= 2k - P % -
AorB Other inputs=4.5V -
tPHL - 13 22 ns

Nate} Refer 10 Test Circuit and Waveform of the Commaon Item




HD 74LS90 eoccace comors

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

stage binary counter for divide-by-five. This device has a gated ::‘,: 8:Da-‘~_ﬁﬁ

zero reset and also has gated set-to-nine inputs for use in BCD ] 7 O o
nine’s complement applications, To use this maximum count Ipor 4 Q- p ok

length of this counter the B input is connected to the O, out- K .

put. The input count pulses are applied to input A and the

outputs are descrived in the appropriate function table, A ] 0 O v
symmetrical divide-by-ten count can be obtained from HD- input B 5 - (K

741590 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 4
HPIN ARRANGEMENT
N
il
Rous E—-— Rent E NC ow
R..,’E———-nm- ua——E G
<L | e i
I'(rE EC\'[)
ﬁ,.,.EM—"—'le un»__{zlun
RunE B 30‘ HMABSOLUTE MAXIMUM RATINGS
Item i Symbol Ratings Unit
Top View) Supply voltage Veo 7.0 v
R
Input voltage r-—i-l-]Bu—ls—. Vix 0 V'
A B 5.5 v
. | Inputs
Opersting temperature range - Topr —20~-+175 T
S};;lge temperature range Treg o —65~ +150
BFUNCTION TABLE
Reset/Count Function Table BCD Count Sequencei{Notest) Bi-Quinary Count Sequence(Notes2)
B __‘__mReset=lnputs .. Qutputs Count F‘“”M“"— Count wemee _ Qutputs
Ron @ Rew ! Rey - Ra | Qu Qu Qs Qa P Qu, Qe ' Qs Qa Qs Qo Q¢ Qe
H | H | L »x [ L | L | L ;L ¢ |L!'L L L 0 L L L L
H | H | x L] L]L L 1 [L|L L H 1 L L H
x ' >TH  n|w L ]L | n T2 L iL H L 2 L L e
x L . x L " Count 3 L L |H H 3 L L _H _H
L X L | x| Count N s (L'W|L L 4 L H L L
L x X o Count o 5 L H L H 5 H‘- L L L
L | LT x Count ) § |L H|H L s H L L H
7 L H H H 7 H L H L
s JH L. L|L 8 HiL H H
9 |H L L|H 9 |H|H L 1

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

MRECOMMENDED OPERATING CONDITIONS HETIMING DEFINITION

Item Symbol | min typ | max { Unit e
: o - 32 .......
Count g input_| 0 2 M
F— -
frequency inpul U
A input 15 — _
Pulse Binput | 4. a0 | - - s
width Reset - ~ —
inputs o
Setup time tiu 25 - — ns Inzf:t

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

Item Symbol Test Conditions min typ* max Unit
Input volt Vin 2.0 - - v
nput voltage Vie L - - 0.8 \'s
Vo Vee=4.75V, Viu=2V, V1L =08V, Jos= —400uA 2.7 - - v

It Ior=4mA™* - - 0.4
Output voltage Voo | Vec=d.T5V, Vin=2V, ViL=0.8V | 2 v

IoL=8mA — - 0.5

Any Reset - - —0.4

A input I Vec=5.25V, Vi=0.4V - - —2.4 mA,
B input - - —3.2
Any Reset - -~ 20
Input -

current A input In Vec=5.25V, Vi=2.7V - - 40 BA

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 * % * Icc VYec=5.25V - 9 15| mA
Input clamp voltage Vix Vee=4.75V, Lin=—18mA - - -1.5 v

* Voo=5V, Ta=25°C *** [ce is measured with all cutputs open, both R, inputs grounded
** 5 output is tested at specified I plus the limit vaiue of Iz, for following momentary connection to 4.5V, and all other inputs
the B input. This perrnits driving the B input while maintaining grounded.

full fan out capability.

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

Item Symbol Inputs | Outputs Test Conditions min typ max Unit

. A Qu 32 42 -

M tf max

aximum count frequency F B Qs 16 — - MHz

tpLy - 10 16

A

tPHL | e - 12 18 ne

tPLH - 32 48

B

thL @ = 34 | 50 | ™
teLH B Qs - 10 16 ns

tPHL _ - 14 21

Propagation delay time tPLH Cu=15pF, = 21 32
B Qc R =2kQ ns

tPHL - 23 35
teLy B Qv = 21 32 ns

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

LK e QA Qo - 20 30
tPHL Set-to-9 Qe, Qc ] - 26 40 e




HD74LS90

MTESTING METHOD

1) Test Circuit 2) Testing Table
Vee 0 From mput inputs Outputs
9 g [tem
to oulput A B Ro Ro | Qa | Qu | Q t Qu
45y s A—Q i IN [to QaGND|GND| OQut | Gut | Out  Out
L T PR " [B—~Q {45V IN [GND|GND| - | Out | Out , Out
. GO :;;r# PiH— | A—Qa| IN {to Q4 [GND|GND| Qut | - | - |
2 AR .4 J A—Qn| IN [toQa:GND|GND
o z Gt same as Lowt Cirens | IN |GND|GND
e e (i Qr tere e
Zou =500 t Ro ¢ Same as Losd Crrcune | —I b IN GND GND| -
- N 3 i s T - ST
o+ o B—Qu |4.5V] IN CND GND| -
|Rs Qof Same a5 Load Coreurt 1 ot T - 1 .o
I | R$=+Q | IN* |to G| IN [GND| Out | Out [ Out | Out
T R&%Q | IN* [to Q[GND| IN | Out | Out | Out | Out

*; For initialized
**. Measured with each input and unused inputs at 4 5V,

Notes) 1. Input pulse; 27y g5 150s. 17577 <6ns,
PRR=1MHz, duty cycle=50%
2. (g includes probe and jig capacitance.
3. Al diodes are 152074 §

Waveform-2 rruilfo—Qi

ITLH — ot b {THL
=1 feer, ten, tepclClock—Q) w
Waveform-1 w%m%
Ro i
L i -_*—Tftr.;
t i - ‘
% | ! 1273 10% oy
13¥ 1.3v —— Z]‘mt
lnch 0% 10% : e
e Ve
'Y Qa-Qo
um{Meuun At |ema(Measure at taeri Vou
taed 1 f Vow
n Waveform-3  tow tendR—0)
I LH———pm— At b Ty
b e — v
Q. Rs
0% o
aun o~ Vou
Qag«
Notes}l. Input pulse; TTLHSUI\SJTHLSSM PRR=1MHz,
duty cycle=50% and: for fmax, [ TLH=ITHLS 2508, v,
2.ty is reference bit time when all cutputs are low.
PLd
Vow
QaQo
e ¥

Notes}l. trpys15ns, 11y 508
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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- A W A
tary inputs to the first bit of the shift register, Drive for the NC E 1 | dn
internal common clock line is provided by an inverting clock 2 ]
. X . i L NCE " Qupe— 13 | Qu
driver. This clock pulse inverter/driver causes these circuits to
shift information one bit on the positive edge of an input nel s A E‘ A
clock putse, Inputs
| e[ oL {5
HEFUNCTION TABLE VccE :E oxp
Inputs Qutputs
A B Qn Qs NC E 8 l NC
H H H L
L X L H [Top View}
X L L H
Notes)H; high level, L; low level, X; irrelevant
1 n; Reference bit time, clock low
tn+8; Bit time after 8 low-to-high clock transitions.
WRECOMMENDED OPERATING CONDITIONS
Item Symbol | min | max | Unit
Clock pulse width tu 25 - ns
Setup time tu 25 - ns
Hold time in 5 - ns
HETIMING CHART
Clugk
Pulse 1 H 3 1 5 [ H ¥ Y
tnput
Inpwt A I l
Uurput i I |
BBLOCK DIAGRAM
innun[; tD—s afF—{s wp—s s —s Gl—s —15 s ypP——o«
I—G (3 b CK K B CX p-CK & CK — K 293
R 2 R §H—s & R R d4—r -l—n a R ———-wo0dw

Clock —D&




HD74LS91

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

Item Symbol Test Conditions min T typ* max | Unit
Input voltage CI e 20 S v
Vi S - o 0.8 A
S Ven | Verma TSV Vi TV VsV ez —seh | 27 ] | T
Output voltage Vorr Vee=4.75V, Vin=2V ]Iﬂﬂii - - 0.4 v
‘|0 [ Ton=gma |- ICE
I Vec=5.25V, Vi=2,7V - - 2 wA
Input current e vemsmvowoey L e | -
Il Vee=5.20V, Vi=7V - 0.1 mA
Short circuit output current | Jos | Vec=5.25V - ~100 mA
"Supply current et | Vee=5.25V A B B P 20 | mA
Input clamp voltage Vik | Veo=4.75V, Iiv— 18mA - ) 15 [ v
» Vee=5V, Ta=25°C
** [ ¢ is measured after the eighth clock pulse with the output open and A and B inputs grounded.
RASWITCHING CHARACTERISTICS ( Voc=5V, Ta=25C)
Item Symbeol Test Conditions min typ max l Unit
Maximum clock frequency Smas 10 18 - MHz
) . _ MK Ci- 15pF. RL=2kQ - 24 40 ns
Propagation delay time
tend, - 27 10 ns

BETESTING METHOD
1) Test Circuit

. Lkl T Ll !
PG i(‘ i
I Notes)1. input pulse; t7y <1508, f7pg <bns,
s - PRR=1MHz, duty cycle=50%
rooTTTm T 1 2. (. includes probe and jig capacitance.
PG L Same a5 Load Ciecunt 1. : 1. All diodes are 152074 ®
____________ -4

Waveform

fodr o hain

trew
Clock 3v . M
fapue Clock
It
o
— Yom
(h
wul 1av Tnput
Quoar G Irwg Aarh
Vou
[ p
ot pun = Vox T B
A NarB ) .
Qu or W 1av LY LA
—_ Fa i
huifh)
- -
tulHy

?8




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

The HD74L.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.

BMBLOCK DIAGRAM 7 3 o
Ioput & (3 ~CK
K
I —
—J Q O Qs
lnput B & a5 CK
K
X
L J Q ) Qe
P CK
K qr
.
oo
pCK
K
fo g ]
Rup

BMFUNCTION TABLE
Reset/Count Function Table

Reset Inputs Outputs
Rovu Rinz Qo Qo Qu Qa
H H L L L L
L X Count
X L Count
BCD Count Sequence {Notes 1}
Qutput
Count
Qn Qu Qu Qar
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. Output Q4 is connected to input B for BCD count,
3. H;high level, L; low level, X; irrelevant

HPIN ARRANGEMENT

S
LN N gnae W v u'A
b '
B A
Ne| o2 ulnc
NC| 3 Qaped 12 | Qa
NC| 4 Qop— 11 [ Qe
Vee| § IG]GND
Roen| 6 ——Ro  Qef— 9 | G¢
Run
Fon| 7 % 8 | Qo
(Top View)

BABSOLUTE MAXIMUM RATINGS

Item Symbol Ratings Unit
Supply voltage Ve 7.0 A
Input R Input Vis 7.0 v
voltage A, B Input 5.5 v
Operating temperature range |  T.,r —20~+75 T
Storage temperature range Torn - 65~ +150 C

WRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max | Unit
Count A input 0 - 32
Senunr MHz
frequency | B input o - | 1.
A input 15 - -
Pulse
B input W 30 - - ns
width
Reset _ -
inputs 15
Setup time [ 25 - - ns
ETIMING DEFINITION
fu—
3V

R

AorB
Input

\1.3\!




HD74LS92

HELECTRICAL CHARACTERISTICS (Te= 20~ +75C)

Item Symbol Test Conditions min typ” max Unit
" | Viw 2.4 - vV
nput voltage e I
’ # Vie - - 0.8 v
Vo Vee=4, 15V, V=2V, Vi =08V, Jon= —400uA 2.7 - v
Output voltage Vou Veo: 4,75V, Vig=2V, Ior - 4dmA*®" 0.4 v
Vi, Vi=0 8V o =8mA” - - 0.5 v
Any Reset - 0.4
A input Iri. Vee=5.26W, 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 Vi=TV - - 0.1
A input I Vee=15,256V - - 0.2 mA
] Vi=5.5V e
B input B 0.4
Short circuit output current los - 20 - 100 mA
Supply current * * * lee 9 15 mA
Input clamp voltage Vik Vee=4.75V, Iiv - 18mA - - -1.5 v
* Vee=5V, Te=25°C *#% ]~ is measured with all outputs open both R, inputs
** Q, output is tested at specified /o, plus the limit value of grounded following momentary connection to 4.5V,
Iz, 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 Smas
i Qe 16 - MHz
tirtn - 10 16 ns
A WA
[ - 12 18 ns
tieH 32 48 ns
A 4o i L
tiHL. 1 - 34 54 ns
HrLH - 10 16 ns
B [#1H ~
Propagation delay time 114 Cos 15pF, Ri - 2kQ 14 21 ns
1LH = 10 16 ns
P B (J
HiL 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

.TESTING METHOD Waveform-1 /fee. tren, teni{Clock—Q)
1} Test Circuit

3¥
Vv‘»‘ Qs
} Clock L3V
v
+5v ieni{Measure at  [triwl Measure st fan]
| i ey 1 tast) v
{ 3 | 2RL Load circuit 1) oK
I o 1d |
b a Q i
3 b5 a | $01 I LD _/_ 13V L3v
a L .7 g Vai
¥ trai{Mesgure it [tPiw(Measure at tusz}
2 Qe Q('-L Same as Losd Circuit ] tess)
PG, 1 K f - ———— Vox
Zaut =500 g —n Qe —I—-I Same as Load Circuit 1. I
’)’ " o Qe 1.3V 1.3V
an .l Same 13 Load Cireuit L I " Vou
\ i Measure st renl Measure al tasd)
tast)
J —————— Vor
n
Qc N.BV L3V
1 - Vae
iree {Mensure 2t JiPLkl Measure at tass)

j [T Vo

Notesy 1. Input pulse; r7z<15ns, frpyy g6ns, &
PRR=IMHz, duty cycle=50% ®
; s : 1.3V 1.3v
. €y includes probe and jig capacitance. ) .
oL

2
3. All diodeg are 152074 (.

2) Testing Table Notes) 1. Input pulse;tyy < 15ns, tryyy, £5ns, PRR=1MHz,
- duty cycle=50% and: for fopgax, FTL =t THLS2.50S.
Item From input Inputs Outputs 2.ty is reference bit time when all outputs are low.
10 output Al B Roe | Qa | Qr | Qo | Qv
p A —Q IN |10 Qa|GND| Out { Out | Out | Out
- B—Q [&5V| IN [GND| — | Out | Out | Out
A —Qa| IN |toQa|GND| Qut | — - - Waveform-2 et
A —Qn| IN |toQs[GND| - - = | Out
[414
L B —Qs |4.5V| IN {GND| — [ Qut| — -
14t B —Qu |4.5V] IN [GND| - ~ | Out| - W
R H% S0H
B —Qu | 4.5V IN [GND| — - — | Out !
13Y LAV
Re23Q | IN®* [toQua| IN | Out [ OQut | Out | Out 0% % o
*. For initialized, feZ I5ns
**. Measured with each input and unused inputs at 4.5V. I
Vox
Qa—Go
You

Notes) 1. frrgglins, trgLs Sns




HD74LS93 oo sinary countes

The HD74L593 contains four master-siave flip-flops and addi-
tional gating to provide a divide-by-two counter and three-
state binary counter for divide-by-eight. To use this maximum
count length of this counter, the B input is connected to the
Q4 output. The input count pulses are applied to input A and
the outputs are described in the appropriate function table.

HPIN ARRANGEMENT

\—

14| A
4=

5

11 v
bed Ron Qb 12 | Qu
— 11 |4
Wexn

=

FFEECIEC

H

¥

BBLOCK DIAGRAM

: L Qs NC Ql*—'E Qe
Input A O bk e
N |7 e | & |G
K )
A "Top View!
) Y O BABSOLUTE MAXHEVIUM RATINGS
Input 8 O > UK ftem Symbol Ratings Unit
X Visupply voltage o Vee 7.0 %n\’
— Input R Inputs v v
voltage A, B Inputs " 5.5 v
1 qQ O W [higs —_— I
Lo Operating temperature range Topr —20—+ 757 ] C
Storage temperature range Tarw - 65-- + 150 C
K
J SE—
EFUNCTION TABLE
J e 4o ® Reset/Count Function Table
ek Reset Inputs Qutputs
X RO B0 Qu A (AT Qa
e H H L L L L
L X Count
x L Count
MRECCMMENDED OPERATING CONDITIONS
@®BCD Count Sequence (Notes 1)
Item Symbol min typ max | Unit
] Outputs
Count A input 0 32 Count .
et froet = 7 - MHz Qo Q- Qa Qa
frequency B input 0 - 16
- 0 L L L L
A input “1_5______ b E— Rt -
Pulse Binput m 30 L L. L. L 4 H
] [t i - 4 ns 2 L L H L.
width Reset 15 [ U ” el . .
SN VL. IR GRS DR I E— 3 L. oo |_.H
Setup time bru 25 ns 4 L ,,E,, L ) L
5 L H L _H
ETIMING DEFINITION 6 .l b | ow_ oo | E
7 L ; H H H
8 H : L L L
] H L L H
10 H L H L
R _u H LTS L. I L
12 H H L 1 L
13 H Ho| L | "
Aor3 14 H H | . H_ 4 I:_
Input i5 H H H H
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Notesy 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
Viu 2.0 - - \'
Input voltage
Vie - - 0.8 v
Vou Vee=4.75V, Vie=2V, Vi, =0.8Y, lou=—400uA 2.7 - - v
Qutput voltage Vec=4.75V, Vig=2V, JoL=4mA** = - 0.4
Vor v
Vie=0.8V loL=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=7v - - .1
A input I Vee=5.26V Vi=5.5V - - 0.2 mA
B input Vi=5.5V ) - - 0.2
Short-circuit output current Ios Vec=5.250V . —20 - —100 mA
Supply current Iec*** | Vec=5.25V - 9 15 mA
Input clamp voltage Vi Vee=4.75V, Iin=—18mA - - -1.5 v
* V=SV, Ta=25°C ) **& fe is measured with all outputs open, both R, inputs
** (Q, output is tested at specified L7, 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
Maxi CE P A Qa 32 42 - MH
a Tequenc max
ximum coun quency B . % — - z
tPLH - 10 16
A Qa
e - 12 [ "
tPLH - 46 70
A
tPHL Qv - 46 70 b
¢ Ce=15pF, RL=2kQ - 10 16
Propagation delay time il B Qs ‘ P - ns
terL - 14 2]
tPLR - 21 32
B C
tPHL @ - 23 35 "
teLu - k) 51
B Qo ns
tPHL - 34 51
tPHL Set-to-0 [ Qa~Qo - 26 40 ns




HD74LS93

BTESTING METHOD

1) Test Circuit 2) Testing Table
T From input Inputs Outputs
Ve W Item f . -
[ to output A B Ro Qn 0 s Q Qv
A — | IN [toQs| GND | Qut | Out | Out ' OQut
Jmar . S
i B —+Q |45V | IN [GND: — | Out | Out | Out
L A —Qa | IN |toQs|GND [ Out | — | — | —
. o ¢ A—Q ' IN [wa|en| - | - | - lou
2 b win | B —Qe | 45V] IN [GND| -~ | Out
" g Q.—L—J Same a5 Load Cirent 1 —l \PHL B —Qc |45V | IN [ GND| — - Out| -
[ Re T . b _
Zour =502 ¥ R e Same as Load Crreunt 1. l _B —Qe |45V, IN |GND | — ; ; Out
Jr | RE®=Q IN®* - toQa| IN | Out . Out | Out | Out
Q"i—{ Same as Load Ciremt LJ * For initialized.
** Measured with each input and unused inputs at 4.5V.

NS

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

Waveform-2 twiRo—Q}

Waveform-1 fma:. tres, tese, {Clock—Q) ”““Yf"' trm
i [ W
90% 0% ‘
Re
v 13V 13V
1.3V 10% 10% "
te & 1508

Clock f
eniMensure st leriw (Mensure st foei)
'—“ taet)

i Vou Vox
Qu 13V 1.3y
Vai Qi ~Qa L3V
—

iPRL

erer (Measure at  [tran( Measure at tas:z!]
el

Qr 1.3V LIy

" Vor Notesy 1. trpg<15ns, i7g <5ns.
iray{Meaure nt  |friwe(Mensure et fusi) = =
[
3 Vor
‘
1.3V 1.3v¥
& Voo

irar{Mespure nt  [Pov{ Meagure at l-o;:}”
tasrs)

L3V

P

=
5 s
2 H

Qo

Notes) L. Input pulse;fyy g<15ns, triLS5ns, PRR=1MHz, duty
cycle=50% and: for fyqx, trr =t TS 2-508.
2. t, is reference bit time when all outputs are low.
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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 Cl, toward Qp)

® Shift left {the direction Qp, 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

mode 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 parallel 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
normally be made while both clock inputs are low: however,
conditions described in the last three lines of the function
table will also ensure that register contents are protected.

HPIN ARRANGEMENT

Data Inputs
—A S
- B C D geral E_] __1_4—] Vee
Mod Serus
Cont:o: FL—_e ' 1 + A E—- A I:pull Q—q 3 |Qn
Serin
Ingut B| 3 femdp d;— 12 |G
Chlm:slihl . q? tnputs E " Mutputs
Right -Shify “—gp cf + | L1 11|
Clack? . g% o E [ 1 J
Lefu-Shift o[s ko o l— 10 |t
g S [ S (s N iy
Outputs oND I: mep-_ﬂ flok?
iTop View! fLond
BFUNCTION TABLE
Inputs Qutputs
Mode Clocks Serial Parallel Q Q
eria 4
Control 2w lun A B C D * ' Q Q
H H . x x X X X Qac Qo Qo Qoo
L ! - x x a b ¢ d a b [ d
H H x % , QBI Qct __‘QnT d. Qun Qe Qon d
L L 14 ble X x x X Qao Qso Qco Quo
L x ! H X x x H Qas Qs Qe
L i X 1 L X X X X L Qan Qen Qce
L L L L X X X x X Qao Qso Quo Quo
! | L L x X x X X Qao Qgo Qo Qoo
1 L H * X x x x Qan Qso Qeo Qoo
1 H ]_,_ X X X X X Qao Qo Qco Qoo
1 H H X X X x X Qao Qso 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. Qag~Qpo; the level of Qa, Qp. Qg or Qp, respectively,

before the indicated steady-state input comditions were

established.

6. Qan~Qpn; the level of Qa, QOp, Qc, of Qp, respectively,
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.




HD74LS95B

SRECOMMENDED OPERATING CONDITIONS

Item Symbol | min typ | max | Unit ?:p’ull.l
Clock frequency Setock 0 - 25 | MHz phode |
Clock pulse width bt CK; 25 - - ns et
Setup time [ 20 - - ns Clockl
Hold time th 10 - - ns i
Enable time 1 tenable 1 20 - - ns 'fn'iifz —
Enable time 2 tenchle 2 20 - ns Qn Durput / —\ﬂ v;
Inhibit time 1 tinkisit 1 20 AT lns
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 ‘ £.0 T — — v
) Vie | - X - i 0.8
: Vor Vee=4.75V, Vie=2V. Vie=0.8V Jos=—dD0pA ' 2.7 - - A
Qutput veltage C Vec=4.75V, Vin=2V. | I - - 0.4
V{)L fosmm e V
Vie=0.8V ' bi=8mA - - 0.5
Ln Vec=5.25V, Vi=2.7V . 20 | uA
Input current I Vee=5.25V, Vi=0.4V : - - “0.4 ' mA
Cn Vee=5.25V, Vi=1V - - 01 | mA
Short-circuit output current fos ' Vec=5.25V —20 - | -100 | mA
Supply current ® * Ier Vec=5.25V 13 ! 21 mA
Input clamp voitage Vik Vee=4.75V, Iiv=~18mA - , ~1.5 v
* Vee=sY, Ta=235°C **[ is measured with all outputs and serial input open; A B.C, and D

inputs grounded; mode control at 4.5V ; and momentary 3V, then
ground, applied both clock inputs.

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

Item I Symbel Test Conditions L min typ max Unit
Maximum clock frequency Jwax ! 25 36 - MHz
tPLH Ci=15F, RL=2kQ - 18 27 ns

Propagation delay time s —
tPHL - 21 32 ns
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HD74LS95B

ETESTING METHOD

1) Test Circuit

Veo
[+]
45V e ———— B
! TR |
: T Load circuit 11
Inpat Q, T _]_TLG it l,
Serisl laput t ;C‘- l ¥
PG, 2 Mode Conarol v 1
Zout =500 & —pCK
B —c
'J" Input oA Qe ——{ Same a5 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 ]

Tl

18

Waveform

Clackl
input

Hutpuls

L3V
“"__“__/_
Lire

L/_\_F v fLav

Note) 1. Input pulse: t7z sy, rTHLS10DS,
Data PRR=500kHz
Notes) 1. Cp includes probe and jig capacitance. Clock PRR=1MHz
2. All diodes are 152074 &,
2) Testing Table
I From input Inputs Qutputs
R PN output | CK-1|CK-2 g:::ml i:': A|{B|C|D|Qa|Qe|QlQn
p CK-1—Q | IN [ £5V] 0V § IN | 4.5V ] 45V | 4.5V | 4.5V [ QUT [ OUT ; OUT | OUT
" | cK-2—@ 45| IN [esv]asv| IN | IN | IN | IN |OUT|OUT | OUT | OUT
tPLH CK-1—Q | IN [ 4.57] OV { IN | 4.3V | 4.5V | 4.5V 4.5V [ OUT | OUT | OUT | OUT
tPHL CK-2-—+Q 45V IN |4.5v{45V| IN | IN | IN | IN [OUT | OUT [ OUT | QUT

— ¥
1.3y
v
fio (k)
Vou
1.3v
1 ¥ou
trig b
i




H D 74 L S 1 0 7 A ® Dual J-K Negative-edge-triggered Flip-Flops (with Clear)

EBLOCK DIAGRAM (%)

Clock

BRECOMMENDED OPERATING CONDITIONS

EPIN ARRANGEMENT

= [
LT_TJ.W
o

2%

]
j’llﬂ
- Jo
o

2f

\Top View

HFUNCTION TABLE

Item | Symbol : min | typ ‘ max Unit
Clock frequency :fr_t.m B ] - 3 ’ MH:
\ Clock ‘ -
Pulse ! High 20 ¢ ns
R P B
width . Clear 25 o w as
e —
S
Setup Data 20l - ns
R 4
time LT -
S S At S
Hold time t 0l - _ . ms

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

ETIMING DEFINITION

- [

Clock /_\

e

“H" Data

[

el b

e
a' LAV
o

“L7 Data

108

Inpu:s Outputs
" Clear Clock J Ik -Q T Q
L | X | x x L H
i ‘H E V l : L Li Qo Qo
H L H L H | L
H | L H L T H
H i H X H TD;EIE
H | H | x x @ [ Q

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.

T, ; complement of Q, or level of { before the indicated
steady-state input conditions wetre established.

Toggle; each output changes to the complement of its previous

level on each active transition indicated by §.




HD74LS107A

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

Ttem Symbol Test Conditions min typ* max Unit
Input volt Vin 2.0 - - v
nput voltage Vi - — 8 v
Vor Vee =475V, Viu=2V, Vie=0.8V, fos=— 4001 2.7 - - v
Qutput voltage v Vec=4.75V, Via=2V Jor=8mA - - 0.5 v
ot Vie=0.8V JoL=4mA = - 04
J. K - - 20
Clear Itn Vec=5.25V, wi=2.7V - - 60 A
Clock — - 80
J. K - - —0.4
Input current Clear Ire Vec=5.25V, Vi=0.4V - — —0.8 mA
Clock - — —0.8
J, K - - 0.1
Clear i Vee=5.25V, V=TV - — 0.3 mA
Clock — - 0.4
Short-circuit output current fos Vee=5.25V —20 - — 100 mA
Supply current # ¥ Icc Vee=5.25V - 4 ) mA
Input clamp voltage Vix Vec=4.78V, hin=—1BmA - — —-1.5 v
* Pee=5V, Ta=25°C
** With all outputs open, foc 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
B Maximum clock frequency Smas 30 45 - MHz
. . teLH Clear = Cr=15pF., R:=2k0 — 15 20 ns
Propagation delay time o Clock QA Q — 15 0 .
WTESTING METHCD
1} Test Circuit _ _
1.1) fuse, teen, trir (Clock—Q,Q) 1.2) teae (Clear—AQ), trrx (Clear—Q)
Neg Dupa § Ver OQuipai @
9
ngut 4.5% o s lr
. -¥g_, T v 1) gt T T Y a Lot cvrews 1)
o Y i A VS ar ey
F . ,L [ Outpet| -Lcl i [
¥6. : K iﬁ :_ _; ___________ _;' P.G. ‘ OL;E __________ 1'
. 3 [ {Smc 1n Lowd Curturt Zow= 5@ | Ingut L_ X [ Same 13 Load Coramt |-
J. LA - LR
.L ve | ”L
Lot = 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. Al diodes are 152074 @.

3. Cy, includes probe and jig capacitance.

Waveform

Clock

13V

)

You

LAY

Voi

Note} Clock input pulse: r7p prgl5ns, f7 g6ns. PRR=1MHz, duty

cycle=50% and: for fpn,x, {TLH™I THLS 2508

3. Cg includes probe and jig capacitance.

Clesr
Cloct.
—= tray
Q llj\'
- (L1
[ L‘sv

Note) Clear and clock input

PRR=1MHz

pulse: #77 <1508, Epgyy <6ns,




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

MFUNCTION TABLE

[
IR LdcLR PR
Inputs Qutputs d a

BRECOMMENDED OPERATING CONDITIONS HEFPIN ARRANGEMENT
Item Symbel min typ | max | Unit
Clock frequency Fetoex 0 - 25 MHz
Clock High 25 - - e
Pul idth < be tCLR| 1 Em
ulse wi Tress: Low TS — — ns E
. "H"Data 20t — 13 E 15 | 2cLR
Setup time — [ ns
| "L"Data 201 - - N bk B 2
Hold time n 51 - ns ‘ E PR CLER
¢ @ )
Note) 1 ; The arrow indicates the rising edge. 10K E —t ] E] 2K
1PR E r E‘ 20K
o

PR
Preset Clear Clock J K Q Q 19| - T |20
L H X X X H L :‘
GND| 8 9]
H L X X x L H E
L L x e X H* H* Top View
H H 1 L 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; irrelevant
t; transition from low to high level
Q,:level of Q before the indicated steady-state conditions
were established.
Q, ; complement of Q, ot 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
Input volt Vin 2.0 - — v
v A, "
e vettage Vie _w - B 0.8 v
Vox Vec=4. 79V, Vin=2V, Vie =08V, fou= — 400pA 2.7 — v
Output voltage Viee=4.75V. Viu=2V, for.=8mA - 0.5 o
Vor I \4
Vi=0.8V lor=4mA - - 0.4
L RCK Vee=5.25V, Vi=2.7V - - 20 A
CLR. PR H ce= b, ., Vi=2. - - — 0 2
Input t LECK Vee=5.25V. Vi=0.4V oo — U A
nput curren CLR PR [ ¢ . . Vi=0, - — 0.8 m
J. K. CK - - 0.1
1 Vee=5.25V, vi=7v b= A
) CLR, PR ' e ' _ - - 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

* Voe=5V, Ta=25°C
** With all outputs open, fre 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

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

Item Symbol Inputs Qutputs Test Conditions min typ max Unit
Maximum clock frequency Soex 25 33 - MH:z
tPLE Clear Cr=15pF, RL.=2kQ - i3 25 ns

Propagation delay time Preset Q Q
tPHL Clock - 25 40 ns

ETESTING METHOD
1) Test Circuit

1.1) foos, tPiH, tPHL (Cilock—ro.,a)

“Yec Output @
(o]
Input 4.5V
l' -——pmm hnl
PR r $RL Load cirevit 1 |
(I PEB SR |
i} Q T 11 PP |
| lCL 'L |
I
P.G. P CK Qutput L ____________ 1
Zout= 508 iQ
R ] Same as Load Circuit L
J’ ’L CLR ’L
Notes) 1. Test is put into the each flip-flop.
2. All diodes are 152074 €.
3. Cy, includes probe and jig capacitance.
Waveform
trin {TH, —
i v
%% 90
1.3V L3V 13V L3V
Clock 10%. M — oV
-.—ln(ﬂl—ﬂ-l
pr—— LN s [s—— IPNL \ !
\ Vou
ll.-’!\’ L3V
Q \—— Vor
= trin ‘i
[} Vou
1.3V L3V
Yor

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

1.2) teut, trry (Clear, Preset—-Q.C_!)

Input Vec
)
—
b.G. Qutput Q
iy
Zout =50Q Load ¢ircuit 1 ]
PR A ]
» 1 |
4.5¥ C1
Qutput | |
3
Ck a L’_;' __________ 1
¢« el
Input Q Seme us Load Circuit 1,
CLR
P.C. _I—_ ? l
Zout =500
)71' Notes) 1. Test is put into the each flip£lop.
2. All diodes are 152074 &.
3. €} includes probe and jig capacitance.
trat - tren
Clear W 0% 3V
13V 1.3V
lf% _]m% ITLH o¥
(41
e 3 .
Presel 40%
1.1¥
ov
it trur
Q Van
LIV L3v
Vou
—d tPLK
Vox
5 1.3V L 1.3Y
traL Vo

PRR=1MHz.

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




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

EBLOCK DIAGRAM( )

ERECOMMENDED OPERATING CONDITIONS

HPIN ARRANGEMENT

=
~

x
~
o™
2
=

-
- =

a
e 2
5 =

=

e

r_?

3
E

L EEEEEE

S

1Top Viewl

Ttem Symbol min typ max Unit
Clock frequency Setocs 0 - 30 MH:z
Clock High 20 -
Pulse width Ry v I e ns
Preae Low U R
“H"Data 201 -
Setup time et I 299 ns
L Data 20} -
Hold time s 0§ - ns
Note) §; The arrow indicates the failing edge.
WMFUNCTION TABLE
Notes) H; high level, L; low level, X; irrelevant
ey e }npm? - Oul‘putsd - 1; transition from high to low level
Preset | Clear | Clock J K Q Q Q,; level of Q before the indicated steady-state input condi-
L H x x » H L tions were established.
. - - Q,; complement of Q, or level of O before the indicated
H L x x X L H steady-state input conditions were established.
L L ) w0 b H* H* Toggie; each output changes to the complement of its previous
S pa e E i R S level on each active transition indicated by 4.
L _}j ) l .. L L il ,Q” *. This configuration is nonstable; that is, it will niot persist
H H 1 H L H L when preset and clear inputs return to theit inactive (high)
T H | L H L H level.
H H 1 H H Toggle
H H H x x Q | @

EBTIMING DEFINITION

Clock

LK

112

“H™ rata

“1" Iata




HD74LS112

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

Item Symbol Test Conditions min typ* max Unit
Viu 2.0 - - v
Input voltage Vi - — 08 v
Vor Vec=4.75V, Vig=2V, ViL=0.8V, lox= — 400uA 2.7 - - v
Output voltage Vou Vee=4.75V, V=2V foL=8mA - - 0.5 v
Vie=0.8V ToL=4mA - - 0.4
J. K - - 20
glr:; I Veew=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‘;’ﬂ I Vec=5.25V, Vi=7V - E g; mA
Clock - - 0.4
Short-cireuit output current Ios Vee=5.25V —-20 — —100 mA
Supply current * * x Icc Vee=5.25V - 4 8 mA
Input clamp voltage Vix Vec=4.75V, Iiv=—18mA - - -1.5 v
* VeC=5V,Ta=25°C .
** 17 should not be measured when preset and clear inputs are low at same time.
s+» 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 Cleur Co=15pF., RL=2kQ - 1 20 ns
Propagation delay time - g{‘::;‘ Q Q — 15 30 s




HD74LS112

MTESTING METHOD

1} Test Circuit -
1.1} faue. tees, teul (Clock—Q,Q)

Ler utpul Q
¥ 5

Input g5y,
o r %"H é.’u Load cireunt 1!
J

| A4 Ut 1 b
' |
[ = ()"lpft:_f_ e ,,J: - J
[ Te
K Wt + { Same as Load Circuit ).
I &T[L' B i

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

Waveform

{hork

Note} Clock inpui pulse; r7z s 13ns, frpr 605, PRR=1MHz, duty

cycle=50% and: [OF fnax, P TLH=THLS2.508.

114

You

Vot

bot

1.2) tpue, tein (Clear, Preset—Q,Q)

Input

5 Ve Dutpur @
; - Fl
JU—
P e e
Zowt. Gy L. ! fr, Lead
I3 o T eirewt 1
— g I . . '
N L PO 9ol an s
AT P Uulpuanr.‘_‘

Input ?Q —
o 1K o] . Same as Load
Cla Circunt 1.

PG —

FATTERTY "

#*

Notes) 1. Test is put into the each flip-flop.
2. All diodes are 152074 @ .
3. Cy includes probe and jig capacitance,
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Note) Clear and preset input pulse; rry < 15ns, :THL§6ns,
PRRE=1MHz




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

EPIN ARRANGEMENT

MBLOCK DIAGRAM( 2}

NS
ick | i 14 lv“
IK[ ? — 13 [2cK
@ e ( 2Q ulslo 12 ' 2
1 cK X
IPR| 4 v —nju
Preser ¢ 9 ckJ
—_ w| s prp 10 | 2PR
K ——1 -
_ 2 u
19| & | ] IZQ
oy 7 0
Clack : E w
!Top View

EFUNCTION TABLE

WMRECOMMENDED OPERATING CONDITIONS

Item Symbol | min typ | max | Unit ___Inputs Outputs
Clock frequency Jetocr 0 — 30 | MHz Preset Clock J K Q Q
Pulse CK 20 - - L. x x 4 H L
width [ PR - 5| - [ =1 " H ! L | L Qo )
Setup “H"level \ 20| — - us H L H L H L
time "Llevel | " w0 - | - H | L H L H

Hold time i ol - - ns H ! H H Toggle
Note) |; The arrow indicates the falling edge. H H X X Qo ] Qo

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

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

+; 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 1.

Item Symbol [ Test Conditions min typ" max Unit
Input voltage Vi | 2.0 - — v
Vie - - 0.8 v
Vou Vee=4.75V, Vie=2V, V1.=0.8Y, Jon=— 400xA 2.7 - - v
Cutput voltage VoL Vee=4.75V, ViL=0.8V, | foo=4mA - - 0.4 v
Vin=2V Tor=8mA - - 0.5
1 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
1L 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 - — 100 mA
Supply current * % fec Vec=5.25V - 4 B mA
Input clamp voltage Vik Vee=4.75V, Iiw=—18mA - - -1.5 v

* Voo=5V, Ta=25°C

** With all outputs open, /¢ is measured with the ¢ and J outputs high in turn. At the time of measurement, the clock input is grounded.




HD74LS113

BSWITCHING CHARACTERISTICS ( Vec=5V, Te=257)

Item Symbol Inputs Qutputs Test Conditions min typ max Unit

Maximum clock frequency fuax 30 45 = MH:

_ _ by Preset Ci=15pF. Ri=2kQ 1 20 ns
Propagation delay time Q

pag Y L Clack 15 30 ns

BMTESTING METHOD
1.1} Test Circuit B
1.1) fmez. trin, teuL {Clock—Q,Q)

Foo Dutpe
Q?

X i

| R

; 1
PR ! 2 A Lo morant 1y

. f H
B.G. ) X @ L;_; 7777777777 |
Ziut = 904 L
% Same as Load Circunt L. J

Input 4.5V
&

o

Notes) 1. Test is put into the each flipflop.
2. All diodes are 152074 @
3. Cp includes probe and jig capacitance.

Waveform

Clark

LRI

1rin
P tEHE

Vi

Note) Clock input pulse; 17y, ,7<15ns, t gy <6ns, PRR=1MHz, duty
cycle=50% and: for fpax, ¢ TLH=ITH < 2-505.

116

1.2) trut (Preset—»().), tery (Preset—Q)

Tnput
@
. ¢ Datpn @
e J ,
Fout = Sz A I 3o 1
Taput [ i Mo bosd irewt 1
”} 5 n i Lal -l |
e Lok o8 o \
Oulpull Y] )
PG ‘ K *
ot 7 509 _
K Q Same as Load Crreuit I
*

Notes) 1. Testis put into the each flip-flop.
2. All diodes are 152074 @).
3. Cp, includes probe and jig capacitance.

Irui —T—f— rin
nua,ﬁL ! N v
Prese: L 1.3v
1 10%
taira rron_,
Cluck
1%
e +— frew
Q 1av
e PN

Note) Preset and clock input pulse: r7z<i5ns, fryy <6ns,
PRR=1MHz




H D 7 4 L S 1 1 #Dual J-K Negative-edge-triggered Flip-Flops {with Preset, Common
Clear and Common Clock}

MBLOCK DIAGRAM (l4) EPIN ARRANGEMENT
EV"
E]cx
¢ e nk
j ol
‘:'"‘ D_%Df T 1o E] ¥R

¥

LS
To wther F.F
Clock GND| 7

T

Taop ¥iew:

ERECOMMENDED CPERATING CONDITIONS EFUNCTION TABLE

Item Symbol | min typ | max | Unit Inputs Outputs
Clock frequency Sfeiock 0 - 30 MH:z “Preset | Clear | Clock J K Q Q
Pulse Clock High 20 - - ns L H X X X H L
width B Low " %5 |~ | - | ns H L x x x L H
Setup “H'Dats , 2010 - - ns L L X X X H* H*
time “L"Data * 20! - - ns H H i L L Qo Qo
Hold time - [ 0l - - ns H H l 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; irrslevant
}; 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 Q 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,




HD74LS114

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

Item Symbol Test Conditions min typ* max Unit
. i Vin 2.9 - - v
t voitage T B B - e
nput vollag Vi 7 - 0.8 v
Von Vee =479V, Vin= 2V, ¥10=0.8Y, lor= — 400uA 2.7 - - \'
Qutput voltage v Vee=4.75V, Vie=0.8V, | lor=8mA - - 0.5 v
oL e ket
’ Vin=2V JoL=4mA - - 0.4
J. K - - 20
Clear - - 120
e Iy Vee = 5.25V, Vi=2.7TV - - KA
Preset - 60
Clock - 160
J. K - - —0.4
Clear —-1.6
Input current ey It Vee=5.25V, Vi=0.4V e mA
Preset — —0.8
Clock ) - - —-1.6
J. K - - 0.1
Clear - - 0.6
R — I Vee=5.25V, W=7V — - mA
Preset : - B 0.3
Clock ] ‘ — 0.8
Short- circuit output current fns; Vee=5,25V ) - 2} - - 100 mA
Supply current *** e Vee == 5: 25V | - 4 8 mA
Input clamp voltage Vix Vee=4.75V, Iin=—18mA |I - - -1.5 Vv

* Voo =5V, Ta = 25°C

*

Ir1, should not be measuted 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 ( Vcc=5V, Te=25C)

Ttem Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency Jmax 30 45 = MH:
tPLH Clear _ Ci=15pF, RL=2kQ — 1] 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) fuas, teen, teue (Clock—Q, Q) 1.2) trui, trin (Clear,Preset—Q,Q)
Vee Owtput @ [nput Vee  Gupw
P.C. jﬂ
[t =
——— e —— —— aut = s Load cirewit L.
[nput 4£v r =ER¢ Lot ciegut =Wl Zout =508 2 l 'R:I cirowit L. :
PR ! 4. Wi W v | 4 Q T r-'-‘- Lal = H I
J ¢ ; -ch- PrPT P l : J’ (Mwl %c,_ J' I
Ou ‘ ] =
P.G. 4 K ‘PE;LE ____________ _il v x R L A 4
Zowl =500 Lngart x -
——* 1] —0—' Sapre aa Load Cireuit 1. l “CLR 2 Same sz Load Cirguit L I
CLE
I il
r Zoul =500
Notes) 1. Test is put into the each flipSlop. Notes) 1. Test is put into the sach flip{lop.
2. All diodes are 152074 (@ 2. All diodes are 152074 & .
3. €, includes probe and jig capacitance. 3. ( includes probe and jig capacitance.
Waveform Waveform
T,
v
. W
Clear 90% 0%, \
13V 13V
Clnck 105, H o
PNy p——
Preset trLu |_tiwe
__-1 Vou
_jiene 13% 1.3V
Q @ Vou
1.3V 1.3V . trns hin
e Vou & Vou
Vou
1.3V 13V
a 1.4V L3V Vou
Vo
betpaL
Note) Clock input putse; t1r.zr<1 508, #rprr <6ns, PRR=1MHz, duty Note) Clear and preset input pulse: 1z <1503, trrr S6ns,

cycle=50% and: for frgy, (TLE= rHLS2.5D08. PRR=1MHz




H D 74'— S 1 22 @ Retriggerable Monostable Multivibrators (with Clear)

This d-c triggered multivibrator features output pulse width
contral by three method. The basic pulse time is programmed
by selection of external resistance and capacitance values. The
HD74L5S122 has internai timing resistor that allows the cir-
cuit to be used with only an external capacitor, if so desired.
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 il-
lustrates pulse control by retriggering and early clear. This
device is provided enough Schmitt hysteresis to ensure jitter-
free tirggering from the’B input with transition rates as slow as
0.t mV/ns.

AL
(4] - "H
e Revogger Fulse

e
1 T .
:—-—-——-r-wun—i—i
e W
9 T
e el

1
Slutput wot hout

BPIN ARRANGEMENT

p—
Sl Ve
[ S—

=

Ed

]
=

CLR 0 | NC

a Q & | Hint
7 LJ L——«-— q

Top View

<

GND

gissinialb!
IHEHEEE

HEBLOCK DIAGRAM

bxternal parameter

Rext 1

b ! EC!:( FCeuttRint
1T
AL
oy
5 l I
. 4 q
Clear "
L o —
ey #:
B
H _/
_____ T — -
. I L : |
- i without e : ;
CLk
Fig.1 Typical Input/Output Pulses Hrar .
BWRECOMMENDED OPERATING CONDITIONS BFUNCTION TABLE
Item Symbol min typ max | Unit o [nputs Outputs_
Input puise width tr 40 - ns Clear | A | Az Bi B. Q Q
- i T T ) : x x L H
External timing resistance | Ren 5 260 @ kQ L * ®
i A b H H » X L H
_External capacitance Cm_ Non reitrlcllon . - < » T - L T
Wiring capacitance Ren: . o - ——e
at Rext/Cext terminal Con ; 50 | Pt x ® * i L 1_‘ H
L D S L S I Iy
H L % H | 1 I
H « L M| T
B O H 1 T
H | H H H L
H .. H H ;
[ B
T . H H
"""" ' | H H

120

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

+; transition from high to low level.

J; one high-level pulse.

1[; one low-level pulse.




HD74LS122

BELECTRICAL CHARACTERISTICS { Tgq=—20~+75C)

Item Symbol Test Conditions min typ” max Unit
Vi 2.0 - - v

Input voltage
Vie - - 0.8 v
Vou Veo=4.15V, Viy=2V, Vir=0.8V, los= - 400uA 2.7 - - \'
Output voltage Vou Vee=4.75V, Viy=2V Jor=4mA - - 0.4 v

Vie=0.8V for=8mA - — 0.5

Iru Vee=5.25V, Vi=2.7V - - 20 HA
Input current Ire Vee=5.25V, Vi=0.4V - - —-0.4 mA
It Vee=5.25V, Vi=7V - - 0.1 mA
Shert-circuit output current los Vec=56.25V —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 4.5V applied to all data and clear inputs, ICC is measured after a momentary ground, then 4.5V,

is applied to clock,
Note) To measure VoI at Q, VoL atQ, or Ipg at Q, ground R et /Cexy, apply 2V to B and clear, and pulse A from 2V to OV,

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

Item Symbol Inputs Outputs Test Conditions min typ max Unit
tPLH A Q - 23 33
tenL [¢] Cond - 32 45
ext™—
Propagation delay time el B 9 Renr=5kQ 3 i ns
teuL [+] - 3 56
CL=15pF
teuL Clear q Ru=2kQ - 2 2
tPLH Q ¢ - 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
ETYPICAL APPLICATION DATA FOR HD74L8122 100,060
For pulse widths when CextS1000pF, See Fig, 3. 5 axt = THRE S
The output pulse is primarily a function of the external capa- f A
citor and resistor. For Cext>>1000pF, the output pulse width . lome £
(tw} is defined as : tw{out) = K . Rext. Caxt ; See Fig. 4 f
3 il —
*L000
¥ie 3 H
9 L > |
i xtm8ond J-H
x
$ Hemt Y
¥ g
— 10k
| sha
+ .|: oo wl 10 100 1,000
- External capacitance Cemt tpk
Rast (k)
Coxy {pF)
] o fetunins} Fig.3 Typical Output Pulse Width (Cext<1000pF)
e 2] 10 X {1}

Fig.2 Timing Component Connections
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ETESTING METHOD

1) Test Circuit

PG

Zout =500

&

(9

Zow =508

*

P.G.

Zowt = 500

Waveform

1.3V

Llear

i

122

¥ro
)
A1 npul
a8 1 AAA
} W
Cent Rent 1
I
Cent Reat 1
Cent |
By Input :
D '
:
1}
q Same as Load Cireut 1 J
CLR Input
CLK
o
B
Notes) L. Cr includes probe and jig capacitance.
2. All diedes are 152074 @.
3. Input pulse; t 7L 1508, f1pyy S6ns.
twlin} u
T — e
12V }'L.gw
: W
lWIinl_
2d0ns twiin}
i
1Y
W
vrtin}
»40ms
Ky
—_—_— Ay
Vo
L3V 14V
! Vin
L Twilnuth —=
Iwdoul) — YuH
13 13v 1av 1av
- oL, = Lpm, - ben
05 !
04 e
E4
£
=
x
¥ 03
i
5
&
g ]
B
z ™ Vee =5
£ T - 26°C
g
g
£ oo i
- .
| H
1
0 : . )
we 10 M 1 i

“fiming capacitance Cext (pF}

Fig.4 Cexi vs K (Cext > 1000pF)




H D 74L S 1 2 3 @ Dual Retriggerable Monostable Multivibrators {with Clear)

This d-c triggered 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
illustrates pulse control by retriggering and early clear. This
device is provided enough Schmitt hysteresis to ensure jitter-
free triggering from the B input with transition rates as sfow
as 0.1 mV/ns,

a="L”

Clear="H Retriggor pulae

. M fr—

T H
k—'"_—ﬁ]
q | Queput without P L
—d p—_—

) retrigger
H

. 1"
o

_______ ——E
——J____ .
e ’ L
—ad Cutput ui\hwl_L_

EPIN ARRANGEMENT

E Vee
1Rext/

E Cext

E 1Cext

[Top View)

HEBLOCK DIAGRAM()z)

External parsmeter O

ext Rext/ Yoo

Cext
1o 4> N ) i—o0

80
clear
Fig.1 Typical Input/Qutput Pulses ) :
Clear
Clesr O~ ?
HRECOMMENDED OPERATING CONDITIONS BFUNCTION TABLE
Item Symbol | min | typ | max | Unit Inputs Qutputs
“H" 40 - -
Input pulse(A, B—— s CLEAR A B Q Q
L bt in) 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 Cost Non restriction H L 1 .
Wirin i Rext/
bl ;::::itnee at Rext, _ _ 50 oF H i H I nEn
t L H

Notes) H; high level, L; low level, X ; irrelevant
1; transition from high to low level
t; transition from low to high level
1 one highdevel puise
'; one low-level pulse



HD74LS5123

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

item Symbel Test Conditions min typ® max Unit
Input voltage Vin e 2.0 — — v
Vis - - 0.8 v
Von | Veo=4.T5V, Vin=2V, V1o =0.8V, fon= —400uA 2.7 - - v
Output voltage Vor Vec=4.75V, Viu=2V, JoL=4mA - - 0.4 v
Vie=0.8Y loL=8mA - - 0.5
Itn Vee=5.25V, Vi=2.7V i - - : 20 uA
Input current e Vee=5.25V, Vi=0.4V ; - - 04 1 mA
I Vec=5.25V. vi=1V | 61 | mA
Short-circuit output current Ios Vee=5.25V T - ‘ - 100 mA
Supply current*” Iec Vec=5.25V e 20 mA
Input clamp voltage Vik Vec=4. ?SV_."EN =" 18mA ) - - JT -1.5 A
* Yoo=5V, Ta=25°C Note) To meagure Vo at Q, Vo at 8, o1 Ipz 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, /¢ is measured aftér a momentary ground, then 4.5V, 2V to OV.
is applied clock.

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

Item Symbol { Inputs Outputs Test Conditions min typ max Unit
| trry A 1.9 B 33
: 2 45
o g Con=0pF - gz =
Propagation delay time fif B —= == Reat=5kQ s
teHL Q - 34 56 ns
trw g — [ | i
~— CLR ——— RL=12k0 e
teLH BV S - 28 45
botout win - 116 200
Output pulse width T ' AB Qs L000F. Ra=10ka 05 5
wout? ! C.=15pF, Ri=2k0 4 : #8
IBTYPICAL APPLICATION DATA FOR HD74LS123 100,000 '
For pulse widths when Cext<1000pF, See Fig. 3. E LT T
The output pulse is primarily a function of the external capa- > !
citor and resistor. For Ca>1000pF, the output pulse width . 10000 - x
(tw) is defined as : wm{out) = K - Rext - Cext ; See Fig. 4 B — i
= - [ >
T (D) Yo 2ot atll A
Cin (0F) H H
vee loiomy (m} b YN hLA
£ P ez =s0nd 1]
° bt § !
100
Rex = et
5“‘1
+ ]0] 10 106 200
- Cent
1 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

05 -
w !

I
g n
x B!
4
3 03
F N
g
5 02
> Vee=5V )]
£ Ta = 25°C]
E o
§ -
-

10¢ 10° 10° 10’

Timing capacitance Caxt (pF)

Fig.4 Cext vs K {Cext > 1000pF)

ETESTING METHOD

1) Test Circuit

¥.
[+]
Alnput
PG .T_C ‘"l } Rext/ Eulpul 8 i G
- D Cext [ RO ' . Load circuit 1}
Zout-5051 H '
Cext  Rext/ Ve i
con b - :
nb- B Input H ;C: i
! |
UV l i
PG E[ J oo B
Zoutn5002
q Same as Load Circuit 1. I
A CLRInput CLR
PG. _..T_______j’ Jr Notes) 1. Cj, includes probe and jig capacitance.
2. All dicdes are 182074(H).
Zout-5051 3. Input pulses {1y £15ns. iry; g6ns,
Waveform
tw{in) )
240ns ;"" w
/
13V 13v \ ] 1.3¥
A ‘ o
tw(in}
40
& twiin)
B I v
2 Hns /
L3v 13v 13V
v
ba(in) a
z ¥ns
tw(CLH)l
Clear IV
\ z40ns
13V \ 13V
0¥
tPLH thLH
— Vox
L3V 13v 1.3y 13v
Q [ Voo
tria. twilout,
4 —teLn
1.3y 1.3V
rFtPHL




H D 74L s 1 2 5A ®Quadruple Bus Buffer Gates {with three-state outputs}

I PIN ARRANGEMENT MFUNCTION TABLE
S Inputs Qutputs
e[ —— il A C A Y
!AE‘ E‘f H X Z
p j L L L
L H H

A

L; low level,

X; irrelevant

Z; off (high-impedance) state
of a 3-state cutput

1w E_L_, \_X‘Z—r 12 |44
- a
) E : Note) H; high level,

[T T

{Top View)

HMRECOMMENDED OPERATING CONDITIONS

Item Symbol min ] typ max JX Unit
High level cutput current Ton - - -2.6 : mA
Low level output current ToL - - J 24 l mA

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

[tem Symbol Test Conditions min typ* max Unit
Vi 2.0 - - \'
Input voltage
ViL - - 0.8 A%
Vou Vee=4.75Y, Vin=2V, ViL=0.8V, fox=—2.6mA 2.4 - - v
Qutput voltage v Vee=4.75V, Via=2V, foL=24mA — - 0.5 v
(1
Vie=0.8V Tor=12mA - - 0.4
Vee=5.25V, Viu=2V, Vo=2.4V - - 20
Qff-state ontput current foz — 1A
ViL=0.8V Vo=0.4V - - — 20
it Vee=5.25V, Wi=2.7V - - 20 1.y
Input current 13 Vee=5.25V, Vi=0.4V -- - 0.4 mA
Ir Vee=5.25V, V=TV - - 0.1 mA
Short-circuit output current Ios Vee=5.25V —40 - . 225 mA
Supply current Fee Vee=5.25V - 11 20 mA
Input clamp voltage Vix Vee=4.75V, Iiv=—18mA - - -1.5 v
* Vee=SV, Ta=25°C
WSWITCHING CHARACTERISTICS (Vec=5V, Ta=25C)
Ttem Symbol Test Conditions min typ max Unit
tPLH - 9 15
Propagation delay time
tPHL Cr=45pF — 7 18
tzH RL=667Q - 12 20
Output enable time ns
tzr - 15 25
74 CL=>5pF - - 20
Output disable time
ez R.=667Q - - 20

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

HPIN ARRANGEMENT

2Y| 6
GNDI 7

oy
o

S

Y
Y

{Top View)

MFUNCTION TABLE

Inputs Chatputs
C A Y
L X Z
H H H
H L L

MRECOMMENDED OPERATING CONDITIONS

Note) H; high level,
L; low level,
X; irrelevant
Z; off (high-impedance) state
of a J-state output

Item Symbol min typ max Unit
High level output current Ion - = —2.6 mA
Low level output current oL - - 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 - -
Qutput voltage v Vec=4.75V, Viu=2V, Ior=24mA - - 0.5 v
oL
Vie=0.8V for=12mA - - 0.4
lozu Vec=5.28V, Vig=2V, Vo=2.4V - - 20
Off-state output current A
fozL Vie=0.8V Vo=0.4V - - - 20
Itw Vee=5.25V, Vig=2.7V - = 20 uA
A input - - —0.4
Input current I Vec=5.25V, Vi=0.4V mA
C input - - —0.4
I Vec=5.25V, Wi=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

* Voo=5VY, Ta=25°C

** Icc is measured with the A and C input grounded.



HD74LS126A

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

Item Symbeol Test Conditions min typ max Unit

tPLi - 9 15

Propagation delay time S s
IPHL CL=d45pF - & 18
tzk RL=667Q - 16 25

Output enabie time —_— ns
[tz - 21 35
- C1.=5pF - - 25

Qutput disable time  p-—— - ns
fLz i 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) BPIN ARRANGEMENT
. . . -—0 Veo
,ll: < 50 ./ ]

Quiput
)
e

0]
2y

3 GND [Top View)
BELECTRICAL CHARACTERISTICS (Ta=—-20~+75C)
Item Symbol Test Conditions min typ* max Unit
Vrt Vee =5V 1.4 1.6 1.9 v
Input threshold voltage
Vr- Vee =5V 0.5 0.7 1.0 \'
Hysteresis Vr-vr~ | Vec=5%V 0.4 0.9 - v
Vow Vece=4,75V, Jor=—400gA, Vi=0.5V 2.7 - - v
Output voltage for=8mA - - 0.5
VoL Vec=4.75V, Vi=1.9V v
o =4mA - - 0.4
Fia Vee=5V, Vi=V¥rt - —0.14 ~ mA
Input threshold current
I Vee=5V, Vi=Vr - -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 Jos Vee=5.25V —-20 - —100 mA
Tecu Vec=5.25V - 5.9 11 mA
Supply current
Icce Vee=5.25V - 8.2 14 ‘mA
Input clamp voltage Vix Vec=4.75V, Iin=-18mA - - -1.5 v
* Voo=5V, Ta=25"C
BESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
tPLH - 15 22 ns
P tion delay ti CL=15pF, Rr=2kQ
ropagation delay time oL L ) L =2 — 5 27 -
MTESTING METHOD
1) Test Circuit Waveform
ce Que
5v VQ QM
X ITHL
Trgat - Ru i I:O—% ;;j w
L 1.6V \
P.G. T v ) T g6, om o
Zout =500 - o - LiAL
C teLw- Vou
Qurput
T 4 >
- Vor
Notes) 1. C includes probe and jig capacitance.
2. All diodes are 152074 @.
3. Input pulse: ryz315ns, trpzS6ms,
PRE=TMHz, duty cycle 50%. E
. y—
| U



H D 74L S 1 3 6 ®Quadruple 2-input Exclusive-OR Gates (with open collector outputs)

WMFUNCTION TABLE EPIN ARRANGEMENT
Inputs Qutput
A B Y 1A E ~ l_—tl Ve
L L L
- : - 1B [Z E] 8B
H L H vl ] 2]
H H L ZAE _1__|J w
H; high level, L; low level, X; irrelevant. 2B E El 38
GND E: E 3¥

Top Viewl

BRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
High level output voitage Vou - - 5.9 v
Low level output current Iot - - 8 mA

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

item Symbol Test Conditions min typ” max Enit
Input voltage Vi 2.9 - v
Vit - - 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
b Voc=5.258V, V=27V - — 40 uA
Input current Tie. Vee=5.25V, Vi=0.4V - —0.8 mA
I Vee=5.25V, Vi=7V - - 0.2 mA
Supply current=+ Jec Vee =5.25V - 6.1 10 mA
Input clamp voltage Vik Vee=4.75V, Iin=—18mA - - ~1,5 v
* Veo=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
L AorB g::ti; - 18 30 ns
UL "L” - 18 30
Propagation delay time - Other Cr=15pF, Ri=2kQ — 3 o
s AorB lrﬂ)gts — " % ns

Note}) Refer to Test Circuit and Waveform of the Common ltem
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H D 74 L S 1 38 @ 3-Line-to-8-Line Decoders/Demultiplexers

The HD74L5138 decodes one-of-eight line dependent on BPIN ARRANGEMENT
the conditions at the three binary sefect inputs and the three

enable inputs. Two active-low and one active-high enable in- S
puts reduce the need for external gates or inverters when AE ] E] Yee
expanding. A 24-line decoder can be implemented without Select aE_a Ay °""_Ti] Yo
external inverters and a 32-line decoder requires only one Tnpuss cE—-—-c . °_|_l—‘_| v
inverter. An enable input can be used as a daw input for
demultiplexing applications. e E-—-q e % b—'E v.
Inpuis G“E__,_.q [ Yy D___lE ¥, t Ouipurs
EBLOCK DIAGRAM G E‘“' v, D—-—'E Y.
Cutpus v.L:—_—-q "o D'—EI vy
wl] T
: | Yo
1Top View:
c.sb—‘ n
Enable
ity I = | ¥y
- { e ] D—
1
R BFUNCTION TABLE
[ Inputs o
Ao—1m S A Enable Select utputs
et - = Yo Gl [G2*| C | B | A [ Yo| Y| Y| ¥Ya| Ya| Ys]| Ya! ¥z
AR S Sy > =H— % H |%Xx | x  x HIH|H|H|H|H|®IH
c%qp—:Dq " Lix [xIx|[x]H|[H|[n|[u|w|[H]H H
H|L |[L [L|L| L[ H|HlH|[H|H|[H]H
H L |L L 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]|HB]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|[HB|[H | H | H LTH
H|L|H|[H|[H|H]{B|H|H B |H|H]L
H; high level, L; low leve), X; irrelevant
*:G2=GA+ G2
BMELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
V. 2, - -
Input voltage o 0 v
Vie et - 0.8 \'
Vou Voo=4. 75V, V=2V, Vie =08V, loy=—4pA 2.7 — — Y
Qutput voltage JorL=4mA - - 0.4
Vo. Vee=4.75¥, Vix =2V, ViL=0.8V Vv
Ior=8mA - - 0.5
Ttn Vee=5.25V, Vi=2.7TV - - 20 uA
Input current :73 Vee=5.25V, Vi=0.4V - - —0.4 mA
It Vec=5.25V, Vi=TV - - 0.1 ma
Short-circuit output current Ios Vec=5.25V —-20 - —100 mA
Supply current Iec Vee=5.25V, Outputs enabled and open - 5.3 16 mA
Input ciamp voltage Vix Vee=4.75V, Iin=—18mA - - -1.5 v

* Voo=5Y, Ta=25°C




HD74LS138

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

Item Symbel Inputs Ouiput Levels of delay | Test Conditions | min typ max Unit
PLH - 13 20
Binary ! 2 : | 1
tPHL ' - 27 41 ns
— Select Y - e —
LK ! - 18 27 ns
A B,C 3
teHL C.=15F - 26 i ns
Propagation delay time .
LK Enable 5 Ri=2kQ - 12 18 ns
tPHL Gza, Gozs y ) o a 32 ns
iPLH Enabie 3 : S 1" 26 ns
ot G J R

WTESTING METHOD
1} Test Circuit Waveform

! Triw irm
ey ’._..‘,.
LAY T Cutpot I
- T T -0
. 5y

P —]
>
—
[

Same us Load Coreunt 1

I R lesd cireunt] :
> i] i
<l oo l ‘N‘ i L3y
T . Tpu o "
Input Il — I ' 10% ™ 10 "
9 . . —— i —
L . ¢ A S
[T N . f;- ] ‘
Zow 250 ¥ Same a3 Lasd Cirewt 1. e "‘
& ‘ D I‘- e K
J, H 1 7] - Same as Lo Circur 1|
1 | -
& Cn n " Tn-phate (huiput 1353
& <o Ya — Same a5 Lood Cirewe 1|
" L
J’ Yo wj——[ Sawe 1s Load Cizeuit 1|
j‘wm {1ar - -phase
e ame as Lowd Ciroont || Uutpu:
o

b
I\lﬂ
tofo—t-—] e ax Load Carewn &,

T

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

3. Input puise: 174 <150, Iy <6ns,
PRR=TMHz, duty cycle 50%.

ERELATION BETWEEN INPUT AND
OUTPUT TO LEVELS OF DELAY

Qutputs
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: Ys Ys Y2
C Yo Y Yz Ya Y4 Ys Ys Y
Gi Yo~ ¥
Gza, G2B Yo—Y>
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H D 74 L s 1 3 9 @®Dual 2-line-to-4-line Decoders/Demultiplexers

The HD74LS139 comprises two individual two-line-to-four- HBPIN ARRANGEMENT
line decoder in & single package. The active-low enable input

can be used as a data line in demultiplexing applications. S
Ennbie lqu El ¥or
IAE-—- A G D_E 26 Ensble
MBLOCK DIAGRAM ?""'“["*E e
aputs 3 A
ik || __._TJZHJ?:,':f:
—— IYe
W v s an vep] 12 [2ve
Enable tG __"'_'O' D——IV\ &lput! E j
:D_]Y lY:E—o Y2 Y1 O—EZYI QD:u .
il tputs
Seleet [11A { - <> S SHES T vz o—El 2¥r
Inputs B D L D 1M —_— Ye
la't;" GND| & _LII )
r -—:D—ZY. (Top View)
Ermable 26 ———— > —m
:D—ZY:
s 2 Dt S . EMFUNCTION TABLE
Inputs | zp s P Al
Inputs Outputs
Enabie [ Select ?
G B A Yo Y Yz Ya
H b 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 i — _ 0.8 v
Vou Vee=4.75V, Vin=2V, Vi.=0.8Y, loy=—400pA 2.7 - - v
Qutput voltage Ior=4mA - - 0.4
Vor Vec=4.75V, Vin=2V, Vi =0.8V b —tmA — — 0.8 v
Ir Vee=5.25V, Vi=TV - - 0.1 mA
Input current Tin Vec=5.25V, WVi=2.7V - - 20 HA
fir Vec=5.25V, Vi=0.4V - - —0.4 mA
Short-circuit output current Ios Vee =5.25V -5 - —42 mA
Supply current Iec Ve =5.25V, Qutputs anabled and open - 6.8 11 mA
Input clamp voltage Vix Voc=4.75V, Iin=—18mA - - —-1.5 v
* Vee=5V, Ta=25°C
ESWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)

Ttem Symbol [nputs Qutputs | Levels of detay| Test Conditions | min typ max Unit
teLu Binary 2 - i3 20 ns
traL Select 1¥o—~1Ys - 22 33 ns
tery 1A, 1B 2Yo~2Y> CL=15pF - 18 29 ns

Progpagation delay time 3
teHL 2A,2B Re=2kQ - 25 38 ns
teLy Enable | 1Y¥o—1Y3 " - 16 24 ns
teue 1G,2G | 2Yo~2Y3 - 21 32 ns




HD74LS139

WTESTING METHOD

1) Test Circuit

—

Input

b.G.

Zoue= 508

134

See Funclion Table

1Y)
LYz
13
2Ye
7Y,
Ys

i b

Load
circuit |

Same as Load Circuit 1.

Same as Load Circuit 1.

Same as Load Circuil 1.

Same as Load Circuit

Same as Lead Circuit 1.

Same as Load Circuit

Same as Load Circuit

Waveform

Input

10%

In-phase Output

{(ut-of-phase
Cutput

Notes) 1.

(rLH

2433

3V

[~90%

/ 1.3V

f—trin

p—I FHL

90% R
1.3V

\ 19%
e e 1

Voux
1.3V 1.3V
[ {rue W
oL
LEPLH Vou
1.3v 1.3V
Vou

Input pulse; r1y y< 15ns, gy <6ns, PRR=1MHz,

duty cycle=50%
. 7 includes probe and jig capacitance.
All 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
and ten four-input NAND gates. The inverters are connected in
pairs to make BCD input data available for decoding by the
NAND gates. Full decoding of valid BCD input logic ensures
that all outputs remain off for all invalid binary input condi-
tions. This decoder features high-performance, n-p-n output
transistors designed for use as indicator/relay drivers or as

open-collector logic-circuit drivers.

MPIN ARRANGEMENT

-~

'

w1

Ke

B R T R S —————

’
]

[rputs

L9
Outputy Y’EE —’_ 13 )¢
\'tE % 12 [0
BBLOCK DIAGRAM
. ' g
_ ¥ a D
N e e TH[ frav-
D ao[] ol
-
_‘D’_" ¥ {Top View)
> B
H
Inputs _& } Ya
> (Niputs
l>_‘{> }._a ¥s
1
|
| \
t b ¥
|r>——> .
=
EFUNCTION TABLE
No Inputs Outputs
’ D C B A ] 1 2 3 4 5 6 7 8 9
0 L L L L L H H H H H H H H H
1 L L L H H L H H H H H H H H
2 L L H L H H L H H H H H H H
3 L L H H H H H L H H H H H H
4 L H L L H H H H L H H H H H
5 L H L H H H H H H L H H H H
6 L H H L H H H H H H L H H H
7 L H H H H H H H H H H L H H
8 H L L L H H H H H H H H L H
9 H L L H H H H H H H H H H L
H L H L H H H H H H H H H H
H L H H H H H H H H H H H H
H H L L H H H H H H H H H H
INVALID H H L H H H H H H H H H H H
H H H L H H H H H H H H H H
H H H H H H H H H H H H H H
m .
| L



HD74L.S145

HRECOMMENDED OPERATING CONDITIONS

Ttem Symbol min typ max —i— Unit

T
Off- state output voitage Vouesn - - i5 . v
Low level output current Ior - ! - 80 | mA

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

ftem Symbol Test Conditions min | typ max Unit
I . Viu 2.0 - - \'
nput voita, —
p ge - : - - o4 v
R U ‘ —— T - T T — T T
Off-state output current Tocors | Vee=4. 75V, Vig =2V, Vie=0.8Y, Vourn=15V 250 7.
i Jhor-t2ma | - - 0.4
| Vee- 475V, Virmav, |-
On -state output voltage Vironr Ior=24mA - - : 0.5 \
Vie - 0.8V [ o m e
- | foL = 80mA . - - L 30
Lin Vee 5.25V, V=27V i 20 uh
Input current Iy Ver=5.20V, Vi=0.4V - - —0.4 mA
I Vee =5.20V, Vi=TV - - 0.1 mA
Supply curreat *° Iee : Vee:==5.25V - 7 13 mA
Input ¢lamp voltage Vi | Vee=4.75V, Iy =~ 18mA - L - -1.5 1
* Vee=5V. Ta=25°C
*¥ Lo 15 measured with all outputs open and all inputs grounded.
BSWITCHING CHARACTERISTICS ( Vec=5V, Ta=25T)
Ttem Symbol Test Conditions min typ max ! Unit
. . L - - - 50
Propagation delay time - Ci = 45pF, Ri - 665Q — ns
1PHL l — 50 i
EMTESTING METHOD
1) Test Circuit Waveform
1AV l%( (h:r“ '_fili_" ITHL .
; oy
’ 90% Y,
I Input A L3y
\ N N 10% y 1%, "
Input % 1P ’
5] P trin Irni ]
P.G. T P i :Hp_a ncphase (LA i
e = HOL E . “p—c Output 1.3V Ly
I ek i - ) N
u:.’» 1 ;p_/" e it feen
n-p———/o I Vi
7}7’ CQut-of-phase

136

Qutput

Notes) 1. Input pulse; rpp < 15ns, iy 56ns, PRR=1MHz,
duty cycle=50%




H D 74 LS 1 48 @8-line-to-3-line Octal Priority Encoders

The HD 74L5148 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

=
2

2 9
—_

— ~

=)

OEEEEEEE

. S
1| 1 ———A
5| 22— ‘ Eir oo
Inpute 6‘ 3 —6 [of] <
?l + —d7 ¥ jo—1
Ell 5 —qEl 1P
A2| [ == £ 1jo—
Outputy
Ml Fa o—
CNDl A ?———-
(Top View)

BFUNCTION TABLE

Outputs

Inpurs

A Turput

n

EEBLOCK DIAGRAM

7

1

<7<>_:gi§<>%%z

En

G3

Ad

A2

Inputs Qutputs
El 0 1 2 3 4 5 6 7 A2 Al Al 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
EELECTRICAL CHARACTERISTICS (Ta=-—20~+475C)

Item Symbol Test Conditions min typ* max Unit
I . Viu 2.0 — - v
nput voltage Vit — — 0.8 v
Vou Vee =475V, Viw=2V, Viu=0.8V, Jos=—400uA 2.7 - - v
Output voltage Vo Vec=4.78V, V=2V, for=4mA - - 0.4 v

ViL=0.8V IoL=8mA — - 4.5

1~7 Inputs , — - 40

Vec=5.258V, =2.

Other inputs In cc=5.26V, Vi=2.7V — — 5 A

1~7 Inputs - — - - —0.8
Input current Other inputs Ire Vee=5.25V, Vi=0.4V — — — mA

1~ 7 Inputs - - 0.2

Vee=5.25V, V=TV

Other inputs I cc=5.25V, V=7 - = 0.1 mA
Short-circuit gutput current Tos Vec=5.25V —20 — —100 mA

. _ Condition 1 - 12 20
Supply current fec Vee=>5.25V Condition 2 - 10 17 mA
Input clamp voltage Vik Voc=4.75V, Iin=—18mA - - ~1.5 v

* Voe=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.




HD74LS148

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

Item Symbol Inputs ‘ Outputs | Osipst W"damsJ Test Conditions i min | typ - max | Unit
tPLH Ao, A: | In-phase i .- 14 18
0~7 or P
tPHL ' Az Output |- 15 25
tPLK Ao, A: | Dut-of-phase ‘ 20 36
L . 07 or i 1 t ns
1PHL Az Qutpat - 16 ' 29 !
teLy l . Qut-of-phase 7 18
0~7 EO R ns
tPHL Output T 40
tPLH In-phase CrL=15pF - i 3 55
Propagaticn delay time 0~7 GS Ot i Ri—20 | -l——é-— 2 ns
tPHL + Uutput L= Yo— ok
L | Ac. Ai | In-phase - 16 25
oo om El or ns
teui Az Qutput - 12 25
tPLH In-phase - ]2 17
El GS : b ———— s
L e Output Lo 14 %
tPLH In phase T 21
— El . EQ + ns
tPHL : . Quiput - 23 35
BTESTING METHOD
1) Test Circuit Waveform
TN oL
0% so%‘ls »
45y g Lav L3V
Tnpat o Hes 10% o
—at.
A0 Py
Input = ! Yow
N
Fl 4 13v Lav
P.G. [ Gs>j——' Same as Load Circuit 1. ] Ln-phase Dol pat
e I Cutput _ Yor
Zow E 45 ™ ;._I_{O Sume an Load Circoit 1. I [ frui
Y utpet
T | A A bcTi‘ﬁl Same as Load Cireuit L ] L tre
L a7 F Vow
L A J‘*{ Same ax Load Cirevit 1. I g::{"""
”L L3V Ly
¥ou
Notes) 1. C includes probe and jig capacitance. Input pulse; 7y p<15ns, try <bns,
2. All diodes are 152074 (H). PRR=TMHz, duty cycle 50%.
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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

decoding to select the desired data source. The HD74L5151

EPIN ARRANGEMENT

selects one-of-eight data sources and has a strobe input which A
must be at a low logic level to enable this device. A high level 3E__""'l E]V"
at the strobe forces the W output high, and the Y output low. o zE.——n. W og —E [
13
Inputs | 11 3 ity Bf—]1}5
DEL—-——& Lt % & E‘."l"."
{VE_V N
Oetputs
HEBLOCK DIAGRAM wE—cw I.-——BA
suame[7 |—ofs . B [10]e Seieet
wlr] T3
(o D_"" {Top ¥iew)
D
D2
Bty o EFUNCTION TABLE
: [ * Inputs Qutputs
| De SELECT STROBE v w
o C B A $
o X X % H L H
oo p—D-E— L L L L Bs Bo
(Binaryiie L L H L Dy i)
L H L L D2 bz
L H H L Da D
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; irrelevant
BELECTRICAL CHARACTERISTICS (Ta=—20—+75C)
Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - v
Input voltage
Vo - - 0.8 v
Vou Vee=4.75¥, Via=2V, Vie=0.8V, Jon= — 40A 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
e Vee=5.25V, Vi=0.4V - - -0.4 mA
Short-circuit output current Ios Vee=5.25V —20 - —100 mA
Supply current ** fec Vee=5.25V - 6.0 10.0 mA
Input clamp voltage Vix Vee=4.75V, Iix=—18mA - - —-1.5 v
* Voeo=5V, Ta=25°C
** o is measured with all outputs open and all inputs at 4.5V,
AL



HD74LS 151

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

{tem Symbol Inputs | Outputs Test Conditions min typ | max T Unit
ey |ABCO I S A
tPHL (4 Level} - 18 30 |
tPLy B4 23
tPHL 20 32
tPLH ,
-~ -1 Strobe Y
tPHL .
Propagation delay time e Cu=15pF, Ry ~2kQ ns
i tPLH
Strobe w i
tPKL i
teLg
D Y
traL
‘;
PLE | D W
[0
BTESTING METHOD
1) Test Circuit Waveform
trim [14 T3
Vee 7 I-——
¢ v
e . 30% N%\
1 Load circurt 1! 1.3V 1.3V
' ! Faput .
Hfi [ Outpul: E 10% / \ 0% ov
P [ ¥ L .
E E: E ; E trin Irec ”
PG [ IR b Qutputt ~ = -~ R
ot O o
Zout =500 E Dr o Lo ‘]j""*"" 13% \ Ly
ol o AN
” P =, — Vec

#| ¢
- g Prwe trin
Vox

Out -0l -phage
{hot pur

Notes) 1. input pulse; t7p <1508, ¢ gy 56ns, PRR=1MHz,
duty cycle=50%
2. Cr, includes probe and jig capacitance.
3. All diodes are 152074 (H).
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HD74LS152 o ots ot setectors/mutipiorers

This data salector/multiplexer contains full-on-chip binary
decoding to select the desired data source, The HD74L5152
selects one-of-sight data sources.

EBLOCK DIAGRAM HPIN ARRANGEMENT
——
f Do _a:)__ 4|j EV(:
i = 1E 11 |s .
U2 == :f. 'E E“ ..:f
% = — i K i
Inputs D - Qutput W lE E'
o "E EI" i
3 x
o =Z g § [ s
Lo __:D__ l}NUE 3(: J
[Top View)
> |
B i e S ‘J
EFUNCTION TABLE
Select inputs Cutput 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 Dz H H L Ds
L H H D H H H D
Notes} D,~D,; the level of the D respecitve input
H; high level
L; low levet
BELECTRICAL CHARACTERISTICS ( Te=-—-20~475C)
Item Symbol Test Conditions min typ* max Unit
Viu 2.0 - - v
Input voltage Vit _ — 08 v
Vou Vec=4.75V, lou= —400uA, Viu= 2V, Vies0.8V 2.7 - - v
Output voltage Vv Vee=4.78V. Vin=2V, loL=4mA - - 0.4 v
| =08V ToL=8mA - - 0.5
I Vee=5.26V, Vi=2.7V - - 20 uA
Input current Ire Vee=5.25V, Vi=0.4V - - —0.4 mA
Ir Vee=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current fos Vec=5.25V —-20 - -100 mA
Supply current ** Icc Vec=5.25V - 6.0 10 mA
Input clamp voltage Vix Vee=4.75V, Iiw=—18mA - - -1.5 v

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




HD74LS152

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

T
Item Symbol | Inputs Qutputs I Test Conditions min typ max Unit
tein ! Lo 14 23
A B C w I
. 1PHL . CL=15pF, RL=2kQ 20 32
Propagation delay time s 1 ns
IPLH - 13 21
e e Data w 1 Lo P
e i i - 12 20 ;

ETESTING METHOD
1) Test Circuit

FC T

Zow =500

WL

Waveform

¥

Seledt
or
s
10%
[
—=t inx —ay LTS
Van
In-phase
Oupur 13y L3
Gut-of -phast
utput

Notes} 1. Input pulse; ry ;7< 150, t1y77,56ns, PRR=1MHz,
duty cycle=50%
2. €t includes probe and jig capacitance,
3. All 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 EWPIN ARRANGEMENT
to supply fully complementary, on-chip, binary decoding data
X . g
selection to the AND-OR-INVERT gates. _Seporat.e strobe in- serabe 'GE Ev“
puts are provided for each of the two four-line sections,
Select BE E G  Strobe

jLe] :c';c
EBLOCK DIAGRAM I:

Select A

u
] e 2]
Sepobe 10 E-_- T . EI 2 .
(Enable) lch. —{>— = 16 E—lc. s . EI gey | eue
I Iy Outpwt 1Y E-— LI LR E Hel
Dais 1 \Ce == Output GNDE —_ . Z] -
| 1 . (Top Viem)
(8 DL
Select
. BFUNCTION TABLE
¢ Inputs
:Z: ) Select Data Strobe Oupus
Dats 2 . 20Y B A Co C Ca Cs G Y
P e x X % x x x H L
Strobe - ';g, ﬁ—_g L L L x x x L L
(Enable)} L L H w * x L H
L H X L X X L L
L H X H X X L H
H L X X L X L L
H L X X H X L H
H H X X X L L L
H H X X X H L H
H; high level, L; low level, X; irrelevant
MELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - v
Input voltage Vi — - 0.8 v
Vou Vee=4.75V, Vie=2V, Vi=0.8V, Jon=— 400pA 2.7 - - v
Output voltage Vo Vee=4.75V, V=2V, foL=4mA - - 0.4 v
ViL=0.8V for=BmA - - 0.5
Ire Vec=85.25V, Vi=2.7V - - 20 KA
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 ** Iccr Vee=5.25V - 6.2 10 mA
Input c¢lamp veltage Vix Vec=4.75V, Iin=—18mA — - —1.5 v

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




HD74LS153

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

Item Symbol Inputs Outputs Test Conditions ‘ min : typ " max Unit
trLk Data Y L - 10 15 ns
tPHL _D_gt_a__ 1 Y - 17 26 ns
tPLH Select Y - 19 29 ns

Propagation delay time R A — ] Ce=15pF, Ri.=2kQ — t
tPHL Select Y - 25 ! 38 ns
teLy Strobe Y i 16 : 24 ns
R SR TP
IPHL Strobe Y } oA 3z . ns
BTESTING METHOD
1) Test Circurt 2) Testing Table
Voo
|
o L ftem e TInputs 1()utput
B A Co ) C C: Cs G Y
e - GND GND IN | x x | x |GND|OUT
_" 7] - .
be ,,L : 'GND 4.5¥| x { IN | x | X |GND|OUT
—— : T 45V GND| x | x | IN | x |GND|oOUT
- f I 45V[45V] x | x © x | IN |GND OUT
. : A ‘ !
I o I GND | 4.5V ‘
- tewi GND| IN x | GND!OUT
| 4.5V | GND o | ~
! | GND 4.5V .
Notes) 1. Cy includes probe and jig capacitance. IN | GND 1—4— v x TEND >  GND|OUT
2. All diodes are 152074 (H). . i
GNDI GND | 4.5V x > . IN ouT

X: 4.5V or “"GND*

Waveform

[ W% 0% g
Lngut 13y 13y

o 10%
0% i o
Vou
Inephiat: Ot pat L3 13
Fou
bt trin b bug
P trie [ trtu
You
O —of -whise
Outpt
L3y L3V
Voo

Input pulse; t7y <1508, rrpyy <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 decode four binary- MBLOCK DIAGRAM
coded inputs into one of sixteen mutually exclusive outputs
when both the strobe inputs, G1 and G2, are low. The demul-

J E—
tiplexing function is performed by using the 4 input lines to T: 2 1
address the output line, passing data from the one of the Gl N Yz
strobe inputs with the other strobe input low. When either ez ¥s
. . . "
strobe input is high, all outputs are high. A por>} Z v
tnputs { B .._|>on>: Ye
- Yr
HPIN ARRANGEMENT c Dot ; | f 7 s
Yo 1 __-—E' [24] Vec Y
Y.E 1Y oa (23] & WP ”‘DW‘D'; z Yie
va[3] H B 22] B r ¥
v [5] 5 D [2¢] 0 a Yo
¥s Gt ot 8} G ' Yia
B 3 Y.E : G %t;. YR Yas
[ 7 15 7] vis
vi [ ) un—l__s]vul
Vs E o 1 :13 Yo Cutputs
gam o, 1 1] v
ane [1Z] R (FIA4T
(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
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 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
AI.. 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 b 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"T 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




HD74LS154

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

T

ltem Symbol Test Conditions ;. min typ 1 max  Unit
Vi 2.0 i v
Input voltage - e - e — i‘ ,,,,,, d4- "
Vit ' - ¢.8 v
S A o I I S S
Vou " Vee= .75V, Vin= 2V, Vi =08V, Jon= — 400uA i 2.7 — v
(Qutput voltage v | Voo 475V, Vi - 2V, Vo 4dmA - — T 0.4 v
oL ‘ , I R R "
D Vi 0BV for=8mA l 0.5 \'%
I 5.25V, V- 2.7V 20 1A
Enput current I 5.25V, Vi 0.4V . 04 mA
R 5.25V. Wi=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
* Jee=SY, Ta=25°C
** I 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
tein AB.C,D Yo-Yis o= 24 36 ns
i, ABCD Yo Y - 22 33 ns
Propagation delay time e i Cr - 15pF, Re=2kQ b e e e
trim Gl1.G2 Yo~ Yis ‘ S0 30 ns
[ G1.G2 Yoo Y T 18 27 ns
BTESTING METHOD
1) Test Circuit Waveform
'-’.—T—H'UI e “T‘[- —_
) s L5
9 Ihpyt & |(ﬁ 13V Y (0%, o
. - fein tPAL v
s in-phase o
Dutpor (ntput J \k Voo
: ob—- ! Outenfe tewi trin —
h ‘ .
e )i
Dlju:w(L — - - = - = S trobe . T— L1 Irid W
B j ) I3 ' 1Y oo Lo 13V ‘
bl e g o
P.G. ~ e ! on
reson | | T e I TRF TR TN v Ao .
. % 5 o"l p"l Srt a1 Load Clrcoit 1. vot
é 6 0:1 ::ti Same ai Load Crewii L)
1 S e
4P et pur Lt 28 Leed Clicun T Notes) 1. input pulse; f1y g5 i5ns, rrgy <6ns, PRR=tIMHz,
e ] . 10 Owym{ Same a1 Load Crremit I duty cycle=50%
I : [ 03 -put _ 2. €y includes probe and jig capacitance.
D——7——_ . 74 (0.
— s o ?]: e ] 3. All diodes are 152074 ()
| o |
‘ o pu T = -
‘ Same a3 Load Cireuin 1.
el T
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H D 74 Ls 1 5 5 @®Dual 2-line-to-4-line Decoders/Demultiplexers

This circuit features dual 1-line-to-4-line demultiplexer with
individual strobes and common binary-address input. When
both sections are enabled by the strobes, the common binary-
addrass inputs sequentially select and route associated input
data to the appropriate output of each saction. 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 or 1-to-B-line demultiplexer with-
out external gating.

B BLOCK DIAGRAM

Sirobe _@— 1¥e
5

W0
L 11}
ic

Selece
B

v
7

L Cutputs

i
i
i

Select
A

Duts u
¢

Strobe _D— e

26

HEFUNCTION TABLE
@2-line-to-4-line Decoder/1-line-to-4-line Demultiplexer

HPIN ARRANGEMENT

Quiputs

iTop View)

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

Inputs Qutputs Inputs Outputs
Select Strobe | Data f Strobe
B A e c 1Yo Y1 1Y2 1Ys Select Data 0|1 |2)13]|4|5]|617
x X H x H H H H C|B| A G 2Y0o| 2Y1[2Y2{2Y3|1Yo|1Y1{1Y2]1Y2
L L L H L H H H X | X | X H H/H| H|{H|[H|H|H;H
L H L H H L H H L(L|L L LIH{H|H|[H|H{ HI[H
H L L H H H L H L{L|H L H|L|H|H|[H|H{H|H
H H L H H H H L LIH|L L H{H|L|{H[HI{H{HH
X X x L H H H H LI 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
T m T T = T pr 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




HD74LS155

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

ltem Symbol Test Conditions min typ® max Unit
Inout volt Vin 2.0 v
nput v age 1
put voltag Vi - ; - 0.8 v
Vou | Vee=4.75V, Vin=2V. ¥ =0,8V, low =~ 400uh 2.7 ;- v
Output velt loL=4mA - 0.4
utput valtage Voo | Vee= 4.5V, Vig= 2V, Vi =08V [ ‘ v
_ IoL=8mA - - 0.5
I Voo =5.25V, Vi=TV - - 0.1 mA
Input current Iru Vee=5.25V, Vi=2.7V 20 uA
7 Ire Vee=5.25V, Vi=0.4V o . ~0.4 mA
Short-circuit output current Tos Ver =525V 5 - i -42 mA
Supply currenter e Vee=5.25V — 6.1 10 mA
Input clamp voltage ik i Vee=4.75V, Iiv= -18mA } - - E “15 v
* Vee=5V, Ta=25°C
** [ oo ts measured with outputs open, A, B, and LC inputs at 4.5V, and 2C, 1G, and 26 inputs grounded,
ESWITCHING CHARACTERISTICS ( Vec=5V, Ta=25C)
Item Inputs Output  |Levels of logic | Test Conditions ,  min L yp T e Unit
teiH A, B, 2C ‘ - 10 15 ns
o o Y 2 i
trHi. 1G or 2G N - 19 30 ns
LK i i - ‘ 17 26 ns
———— Aor B Y i 3 ;- 15pF, Ri=2kQ | ¢ = -
1041 i : , - : 19 30 ns
[ ' - ‘ 18 27 ns
s 1C Y 3 ——— e
1PHL 18 27 ns
WTESTING METHOD
1) Test Circuit Waveform
tTem iTHL
- W
e 0% 0% \
I nguit Ly 1.3V
’ 10% \ 0%
[
1Yo Fam 1 Pny
45y '1 Vow
= 16
) - In-phase 13y
< i Dot put
z 4 1 Vou
PG Iy 2r 7
zow=s02| | & 2 2¥e 3::',’:: sne st frcuit y o Vor
47 g;; Doty 12 .' 'I::'.: 5 ut =of -phase .
2Ys W ame as Load Circuil = Ourpur LIy

148

Notes) 1. Input pulse; 7z y<15ns, 175y <6ns, PRR=IMHz,

duty cycie=50%

2. €, includes probe and jig capacitance.

3. All diodes are 152074 ().




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 BBLOCK DIAGRAM
individual strobes and common binary-address inputs, When

both sections are enabled by the strobes, the common binary- S1robe 16 1Ys
address inputs sequentially select and route associated input .

data to the appropriate output of each section. The individual Dusa 16

strobes permit activating or inhibiting each of the 4-bit sec- ”::D"" "

tions as desired, Data applied to input 1Cis inverted through Seloer B _‘D

its outputs. The inverter following the 1C data input permits H :D"“’ "

use as a 3-to-8-line decoder or 1-to-8-line demultiplexer with-

out external gating. Qutputs
u—:’_D—-o T

EPIN ARRANGEMENT Setect & ook >

Daia | i
1c
Sirobe
il
Selecy] 3
Input B|

lY1|4

15 IVtr |
1 Dats 2C uhD——o 40
15 | Dara
2C
14 | Strobe Strobe 26 :D;._o P
G

Select.
H Input A

Py
: Ifa
1c 1)

- 1Y2 E'—d = —43 2Ys
2| - 1 s WRECOMMENDED OPERATING CONDITIONS
1Y+ E-‘ o : = —E o | & Item Symbel min typ max Unit
High level output voltage Vor - - 5.5 v
SEREN
onp E j Low level output current Iot - — 8 mA
(Top View)
EFUNCTION TABLE
@®2-to-4-line Decoder/1-to-4-line Demultiplexer
Inputs Cutputs Inputs Cutputs
SELECT STROBE| DATA SELECT STROBE| DATA
B A 1G 10 1Y 1Y1 1Y2 1Y3 B A 2G 2C 2Y90 2Y1 2Y2 2Y3
x x H » H H H H X X H X H H H H
L L L 12 L H H H L L L L L H H H
L H L H H L H H L H L L H L H H
H L L H H H L H H L L L ‘H H L H
H H L H H H H L H H L L H H H L
x x X L. H H H H X x x H H H H H
®3-t0-8-line Decoder/1-to-8-line Demultiplexer
Inputs Outputs
SELECT STROBE OR DATA {0) (1) (2) (3) (4) (5) (6) (7)
[ B A G? 2YQ 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) input 1C and 2C connected together

1. G
2. G;inputs 1G and 2G connected together
3. H; high level, L; low lkevel, X; irrelevant




HD74LS156

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

Item Symbol Test Conditions min typ® max Unit
Input voltage Viw 2.0 ~ — v
Vie - - 0.8 v
Output correnmt fox Yoc=4,T5V, Vig=2V, Vi, =0.8Y, Yor=5.5Y - - 100 #A
oL =4mA - - 0.4
Output voltage Vot Voo =475V, Viu=2V, ViL=0.8V v
IoL.=8mA - 0.5
o Im | Vee=5.25V, Vi=2.1V T 20 wh
Input current B I Vee=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
** I is measured with outputs open, A, B, and 1C inputs at 4.5V, and 2C, 1G, and 2G inputs grounded.
MSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
ftem Symbo) Inputs Output Level of logic | Test Conditions | min typ max Unit
teik AB2C 16 or 2G Y 2 — 25 40
trHi A B.2C.1G or 26 Y ! 2 - 34 51
N .N’LM Aor B Y | 3 Cr=15pF, -+ 3 46
Propagation delay time st Aor B Y 3 Ri=2kQ s [ m | ™
i_____r!_'_t_.ﬁ 1C Y 3 - 32 48
N 1C Y 3 - 32 48

BTESTING METHOD
1) Test Circuit Waveform

LN
I—— i Tht
- .
1Yol DMt &%, T i\
i i
: v
F—a 16 Y o ! LB )
. R Input oA | Ml0% v

\ 2¥ 1P o T3y 13V
In-phase
20 ¥ Dulput e Vare

)

See Funetion Tebie

I

e

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

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

.L
i
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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 WPIN ARRANGEMENT
to supply full on-chip data selection to the four output gates.

A separate strobe input is provided, A 4-bit word is selected Setect| | — 16 |vee
from one of two sources and is routed to the four outputs. S

2 . . 1Al 2 —1a Glo—{ 15 |Strobe
Then, outputs present true data to minimize propagation nput E :I
delay time. 18 3

—{iB A— IM
[nputs
Nutput 1'([ « iy sBF— 13 IqB

EBBLOCK DIAGRAM [“E_" o] az]er oo
[npuis

ZB| 6 2B ap—] u s
Inputs

Output !YI 7 b—f2v ¥ 3B w 1B

(1A
W GNDE t—zln Outpue
1
{Tep View)

2 {

2B 2y
Das
s | 34 , nwpars MFUNCTION TABLE

38 ;gf_\‘D—Q 3y Inputs Output

iAo { Strobe Select A B Y
B _Sjl:D*“ v H X X X L
Strabe G L L L x L
Select §
TR =
L H b L L
L H X H H
H;high level. L; low level, X; irreevant
BMELECTRICAL CHARACTERISTICS {Ta=-20~+75C)
Item Symbol Test Conditions min typ* max Unit
I ! Viu 2.0 - - v
nput voltage Vie - - Y v
Vou Vec=4.75V, Vig=2V, Vi, =0.8V, ba=—4(HpA 2.7 - - v
Qutput voltage _ _ B Jor=4mA - - 0.4
Vor Vee=4.75V, V=2V, ViL=0.8V ToL—8mA — — 0.5 v
S.G - - 40
AD I Vec=35,25V, Vi=2.7V — — 20 A
5,G - - —0.8
Input current AB Iro Vee=5.25V, Vi=0.4V — — 0.4 mA
5,G - - 0.2
as X Vee=5.25V, Vi=TV - - o1 wA
Short-circuit output current. fos Vec=56.26V -20 - ~100 mA
Supply currentss 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

732 Data ¥ - 9 14 ns

teut, ~- 9 14 ns

Propagation delay time i Strobe Y C.=15pF, R:.=2kQ - 13 20 s
teut - 14 21 ns

triu - 15 23 ns

Select Y
trae eee — |8 | 27 | =




HD74LS157

MTESTING METHOD

1} Test Circuit Waveform
frim I—rrm—
o o v
45Y
1.3V 1.3V
Input
L 1% 0% 5%
Input| ¥ [T L—— — T
= -
PG s In-phase 3V
2 n-pha 1 L
Zour =500 2 utpu
5 Outpul Vou
i ¢
@ b d§ ——thra
I‘ -
Chut-of -phase
"L Output 1.3V 1.V
Vo
Notes) 1. Cy includes probe and jig capacitance. Input pulse; fr; < 13ns, Iy <6ns,
2. All diodes are 152074 (5 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 HPIN ARRANGEMENT
to supply full on-chip data selection to the four output gates.

A separate strobe input is provided. A 4-bit word is selected S )
from one of two sources and is routed to the four outputs. s'""[z—_é EI""
Then, Putputs presant inverted data to minimize propagation s :AE—~. 4 G b—EIs
dalay time. mE—lm AA—EM } .
MBLOCK DIAGRAM Output WE—QW " E‘" nputs
an-—za I D—-—E” Output
PRTY — s [ mE 2R 14 -—IT_I.IH} apors
W ﬁh:)_d " furput zv[_f__»——c o W w
b1
Lata Crtputs (Top Yiew)
" -
w _g}D_‘“’ WFUNCTION TABLE
Strabe G Inputs Output
Select $ @_ Strobe | Select A B Y
H x X x H
L L L x H
L L H b g 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
Input voltage Vin 2.0 - — v
ViL — - 0.8 v
Vou Vec=4.75Y, Vig=2V, ViL=0.8V, fon= —400zA 2.7 - - v
Qutput voltage Vou Vee=4.75V, Vin=2V, for=4mA - - 0.4 v
ViL=0.8V Tot =8mA - — 0.5
G 8 - - 40
A B Ity Vec=5.25V, Vi=2.7V — — P HA
Input current 6. 5 I | Vec=5.25V. Vi=0.4V = - —08 | A
A B - h —0.4
G, 5 - ~ 0.2
A B It Vec=5.25V, Vi=7V - - o1 mA
Short-circuit output current Ios Vec=5.25V —-20 - —100 mA
Supply current ** Iec Vee=5.25V - 4.8 8 mA
Input clamp veoltage Vix Vee=4.75V, Iiv=—18mA - - —~1.5 A

* ¥oo=5V, Ta=25°C
** I is measured with all cutputs open and all inputs at 4.5V.




HD74LS158

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

Item Symbol Inputs Qutput Test Conditions ] min | typ : max Unit
tPLH - : 7 0 12
Data Y { : | ns
tPHL . - & 7T 12 |
teLK - 11 17
Propagation delay time Strobe Y Ce=15pF, RL=2kQ o s——————— g
tPHL 1 — 2| B
tPLR I ! . o1z o200 !
Select Y ! ISt B T
tpHL ) [ - e 24

BETESTING METHOD
1) Test Circuit Waveform

L PO e WA P pemmy n 7

| ::mlpld cireust 1' Input / Lav LV
| ™ | e 10% 10% ov
P 14 " 14 1
mpue| 2 FT1B i ‘Lc; I
npu E ___EE Cu||m1 ; | e tpin .-—mu.——T
—] v
2. £ —1® b - o
Zonr= 500 T a 2 Same 83 Load Cireuit 1. | In-phase Tav L3V
c Al O lwst
&£ Cutpat v
————— o
»L k] 4q¢ 3¥pt—] Same as Load Circuit 1. I
s fr——riraL f—1trin
»I:— 4y Same a8 Load Circuit }. I Vo
Jr (ut-of-phase L3 13y,
Cutput
Vo
Notes) 1. €, includes probe and jig capacitance. Input pulse; rry p<iSns, trgyy <6ns,
2 All diodes are 152074 (). 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 utilizes TTL circuitry to decode four binary-
coded inputs into one of sixteen mutually exclusive outputs
when both the strobe inputs, G1 and G2, are low. The demul-
tiptexing function is perforrmed by using the 4 input lines to
address the output line, passing data from the one of the

EBLOCK DIAGRAM

strobe inputs with the other strobe input low. When either — - Y3
. . N oY,
strobe input is high, all outputs are high. oo o
p_oorog_ <Y
. oY
HPIN ARRANGE\I!IE.NT : :; D .
[ yo[1 — 24 Vee - Yy
hEEz: "o E.\ "_D’TD: =Y
Y;E 2 ] 2] B =Yn
hE 3 [ 2] ¢ oY1z
Ya E 1 [} D f i <Y
Yie 5 C: 191Gy <Yu
Ouon 4 v.% 3 G %c. w ¥
t1[&] 7 15 [17] v.s
v (g} v " Ehal
¥+ [2] s s ) v [ 2
' m 0o, 1» 1] v
CND [ - 3] v
(Tap View)
MFUNCTION TABLE
Inputs Qutputs
G| G| D C B i A 0 1 2 3 4 5 6 7 8 9 |10 | 11§12 | 13| 14 | I5
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 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
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 e X x H H H H H H H H H H|lH 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
AL



HD74LS159

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

Item Symboi ‘ Test Conditions i min
Vin i | 2.0
Input voltage P 4 e e
Vry | -
Oulput current JoH | Vecs 4.5V, Viw=2V, Vi1 =0.8Y, Von - 5.5V -
Vec - 4.75V, Vin=2V.  lo=4mA -
Output Vohage Vo Vf L= 0.8V \ IOVL - BITIA . \- _7 B “‘
W veessav vicenv =
Input current Ire ) l Vee=5.25V, Vi=0.4V
I Vee =525V, Vi=7V —
Supply curvent”* Icc CVee=5.25V ;
-_ﬂ;:ul ciamp voltage Vm Vee=4.75V, [m: ~18mA 7 i -

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

WMSWITCHING CHARACTERISTICS ( Vec=5V. Ta=25C)

item Symbol inputs

Outputs

Unit

1PLa A.B.C.D!

) ) 1PHL
Propagation delay time
s

|
!

trHL

Yo—Yis
Yo~ Yis

1 Test Conditions

ns

Cr==15pF. Ri- 2kQ e

ns
ns

ns

ETESTING METHOD
1) Test Circuit

’ Losd crzevtt 1
r — 1
Ouput! Z R |
| |
g !
1
1

Fa

JI_od

o Uutput
_

B~ Srrrxnmmn
Gal: .
4 0“ Lot ame a8 Lon pFEwit i,
=t
P Bage +s Toad Creuni 1
Owm

P.G.
Zowt=500

-1 S ae Lowd Circuit 1.
Ot §-put
—‘{ Same s I.,nn! !:ucun 1 l
Qut§-pur
i S-Ee ar Lnn! Circuii 1. I
-p
1 J| Same an Load Circuit 1. ’
il
n {Suge ur Load Clecuin 1]
O g cput
4{ Same a» E-g Cirguit ).
-

See Funclion Table

1
2
3
5
-put
s
Out$-put
7
E
9
o

15V o—rH

-pn
" Same as Load Cirewit 1.
Ouf-pn

15 i Same a9 Losd Circuin . '

%
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Waveform

Notes) 1.

triw
Eri
input & 10 J13Y

(]

In-phase
Output
Out-of-
phase
Qutpur
Strobe

Dutpui

laput pulse; f < 1508, t7py <6ns, PRR=1MHz,
duty cycle=50%

. €y, inchwdes probe and jig capacitance.

. All diodes are 152074 (B).

)

Vor



H D7 4LS 1 60A ® Synchronous Decade Counters (direct clear)

This synchronous decade counter features an internal carry look-
ahead for spplication in high-speed counting designs. Synchronous ope-
ration it provided by having all flip-flops clocked simultanecusly so
that the outputs change caincident with gach other when so instructed
by the count-enable Inputs and internal gating. This mode is operation
sliminstes the output counting spikes that ara normally associated with
asynchronous {ripple clock) counters. A buffered ciock input triggers
the four flip-fiops on the rising ‘positivegoing} edge of the clack input
waveform. This counter is fully prograrmmable; that is, the cutput may
be preset to either lavel. As presetting is synchranous, setting up & low
leval at the load input disables the counter and causes the outputs to
agree with the setup data after the next clock pulse regerdless of the
levels of the enable inputs. Lows-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-
mentsl In accomplishing this function is two count-ensble inputs and
8 ripple carry output. Both count-enable inputt {P and T) must be high
to count, and input T is fed forwerd to enable the ripple carry output.
The ripple carry cutput thus enebled will produce a high-tevel output
pulse with a duration approximeately equal to the high-level portion of
the Qa output. This high-level cverflow ripple carry pulse can be used
to ensble succensive cascaded stages. High-to-low-level transitions at
the ensble P or T inputs should occur only when the clock input is
high.

HPIN ARRANGEMENT

MBLOCK DIAGRAM

NS
Tlear | 1 -—-_j) 16 IVc:
CLR Ripple
Clack] 2 F——PCK Ripple—1 15| Carry Quiput
Carry
»\{ 3 1A Q14 {
Bl & B F—=113 | Qs
Iﬂlu‘ Quipuss
il c|s—c Qep— 12 g
Dl § —p Qf—{ 1t |
Enapble T —r Load Th— 10 Ena1ple
GND[ & ?-----—--—- ] ll.nd
{Top View!

Clock o——fe {
ar— L. o
Load D—g[h E
P o
E"'N'[To—q “__I ‘? l
A I,
) ] Dutput
L4 ‘0
“i
s o—H
ﬁ‘:‘n'“ 0;‘:‘“
co—H
Quiput
" Qo
b1
Ripple
Carry
Dutput
BTYPICAL CLEAR, PRESET,
AND INHIBIT SEQUENCE
Clear | T
Lond |
a g VI TTOTTTITTTTTTTITTITE
b | eTTIIIIIIZIIIIIIIIIIOOIIID
el o T LICIIIICICICIIIITITITIIC
S I S
e LU UL LU
Enable P I S|
Enable T J 1
Oa::"j_’__ﬂ._r"l_r
- ] i
Qutpurs
« 7] |
7 C 1
Ripate 1
Supe T s o012
Count Sahibit
Clear Preser
{Losd)

ERECOMMENDED OPERATIING CONDITIONS

Item Symbol | min typ | max | Unit
Clock frequency Jetock 0 - 25 | MH:z
Clock pulse width totct ack) 25 - - ns
Clear pulse width twict ear) 20 - - ns
A, B,
Setup g' D 2 _ -
time :nble bw 20 _ _ ns
Load 20 - -
Hold time t 3 - - ns




HD74LS160A

HELECTRICAL CHARACTERISTICS (Tq=-20~+75C)

Item Symbol Test Conditions min typ* max Unit
Input voitage Vi 2.0 - _ v
Vie i - - 0.8 v
Vou Vec=4.75V, Vig=1V, V1.=0.8V, Jos=— 400pA 2.7 - — v
Qutput voltage Vor Vee=4.70V, Vig=2V, Jor=4mA - - 0.4 v
ViL=0.8V for=8mA - - 0.5
Data, Enable P - - 20
Load, Cilock, Enable T Tra Vec=5.25V, Vi=2.7V - - 40 rA
- Clear - - 20
$ | Data. Enable P . - - —0.4
E Load, Clock, Enable T s Vee=5.25V, Vi=0.4V - - —0.8 mA
g, Clear - - —0.4
™| Data, Enable P - -~ 1 0
Load, Clock., Enable T I ¢ Vee=5.25V, Vi=T7V - i - ‘ 0.2 mh
Clear - - 0.1
Short-circuit output current Jos Vec=5.25V L - —100 mA -
Supply current ** » Tecw Vee=5.25V - 18 3 mA
lecw Vee=5.20V - 19 32 mA
Input clamp voltage Vix Vec=4.75V, Iin=—18mA - ; - oz 1.5 _[ v

* Veoe=5V, Ta=25°C

** Iocpy is 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 (Vee=5V, Ta=25C)

Item Symbeol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency Smax Clock Qa-—-Qp 25 32 - MH:
tPLH Rippl - 20 35
Clock L TpRie i
1PHL J' Carry - 18 35 ns
PLy Clock i - 13 24 ns
) L.t Qa~Qo |
tPHL iLoad="H - Cr=15pF, - 18 27} ns
Propagation delay time 1PLH Clock ‘ Q-Q RiL=2kQ - 13 24 - ns
trar | (Load="L), — T | 7 s
: Ripple - 9 M s
L Enable T | T .
tPHL Carry o 9 14 ns
tPRL Clear Qa—Qo - 2¢ 28 ns
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ETESTING METHOD

BTIMING METHOD

1) Test Circuit w
Ya
AN ~ Clock 13V Frav
Load circuit L ] oy
o w vt fa
Input W
1 Load (R TED)
P, v .
Zavr =500 2 g e b
Input H . =t
g D \k : , w
& A~ LIV LIV
. P.C. oy
it = 504 e Rt .
; Same o2 Lowd Circuin L. w
L Enable LV L3y
[" J_ PorT o
\ 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 F T Clock A B < D Qa Qn Qe Qu Carry
Smar 4.5V | 4.5V | 4.5V | 4.5V [IN GND | GND | GND | GNE | OUT | OUT | OUT | QU'T | QUT
CK--Rivply 4.5V [ 4.5V | 4.5V | 4.5V [IN | GND| GND| GND | GND | - - - - |out
CK—Q 4.5V | 4.5V | 4.5V | 4.5V | IN GND | GND | GND | GND | QUT | OUT | QUT | OUT —
- CK—Q 4.5V | GND | GND | GND | IN_[IN* [IN* |IN° [IN* | OUT | OUT | OUT | OUT | —
KL -
Enable T—£PP!* | 4.5V | GND [ 4.5V [ IN | IN** | 4.5V | GND | GND { 4.5V | ~— - - - |ouT
CLR—-Q IN GND | GND | GND | IN** [ 4.5V { 4.5V | 4.5V { 4.5V | OUT | OUT | QUT | OUT -

* Measuring outputs correspond to this condition, each outputs (Qa, Qp, Q¢, and Qp) must not be over the following rate,

and “H ",
** For initialized

"B, LT L

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

iras LTHL

3V
Clock F[_av 1.3V
,—/ oy
toin| 28 ten) krac(Measure at
fasd) Vou
Qs L3V 13V f ;
Vo
it Measure atjtrinl Measure at {aeg)
tars )
Vou
13V 1.3V
Qu i
(= Vi,
irui{ Measure a1 fepin{ Mensure a1 tasd)
tast )
Vau
q I3y 13V
‘ it Var
oL irin( Meanure ot furg)
( Measure at
oria) Vou
L0 1.3V 1.3¥ ’
5 1u{ Me e — o
v """;:':)_'_’_"I(lhuure [LRr ST
Vox
Ripple
Carry 13v 13V
{4 You
Notes} Clock input pulse; ¢7y g5 1508, 1y <6ns, PRR=1MHz,

duty cycle=50% and: for fyx, T2 H=1THL S 2 508,
1y is reference bit time when all outputs are low.

w

i
Clack L 1 i(l.av_\-} Lav \
10% 105 [

v

ften fuar L PHL
q Joosg [
10% v

Duea Inpute
ABLor D
103
tr | o
Vou
Qutputs - \
@Qulcor Go 13 v
\— Vou

Notes) Input pulse: t 1y < 15ns, #7447, 5608, Clock input: PRR=
1MHz, duty cycie $0%, Data input: PRR=500kHz, duty cycle 50%
Waveform-3 tpry, tea. (Enable T—Ripple Carry)

Ensble T

o

— Vou

A,

Ripple
Carry

Note) Input pulse: t7y <1508, f1yyz <6ns, PRR=1MHz
Waveform-4 oy, (Clear—Q)
Ira; ria
Clear l'ﬂl_,‘ '1'_9?.:‘ e w
R N . SR
Qrls }I.JV
=Nl v»'l
— e Y
Ll -Tl.zv
VYo
TN
Note) Input pulse: t77 ;7<15ns, !THL 56ns




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 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-
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 enable inputs are high at or before the tran-
sition. The clear function is asynchronous and a low ievei 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. |nstru-
mental in accomplishing this function are two count-enable
inputs and & 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 2 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.

WPIN ARRANGEMENT

S

Clear | 1 “-_1
Ripple

|e|
Tif
cr..u.l T et oK Ripple 1 e gt
4 I
13 |

LT}

Carry

Al EN o B Qa ey
Hl 4 L}
Dara
Inputs c| 5 et Qeb— 12 [
DE—-—- L
Enable PE— [ —Ezn.w T
|.ond
cw7] "‘D—_j ond

e
Qn—o o
Dutpuly

Qu—] 1 jev

{Top View'
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EBLOCK DIAGRAM

[
Clock >

Clear o———~4 - ()ut;(;:

Enuble [;

0

Ouiput
]

Dans | Quiput
Inputs —1 Qe
)
o

J

o | TD—

R ipple
Carry

@ TYPICAL CLEAR, PRESET, AND INHIBIT SEQUENSE

Clear

Load \ 1T

[A
Data | B
Inpuna ¢

1
b

e T LU UL LU
Enable P L u _._._!
Ensbie T _________;J 1
(T
Jv- ::] e
e D 1
!\q" v —— 1
Carry , L
12 13 i4 1% q 1 1
(‘I;u Freser bt

"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 L€ LRY 20 - - ns
A, B.C.D 20 - -
Sewp | Enable BT | ta 0 | - | - | ons
Load 20 -
Hold time th 3 - - ns




HD74LS161A

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

Item Symbol Test Conditions min typ* max Unit
Input voltage Ve 2.0 — — v
Vie - - 0.8 v
Vou Vee=4.75V, Vin=2V, Vi.=0.8V, Jon= —400uA 2.7 - - \Y
Qutput voltage Vo Vec=4.75V, Vin=2V Tor=d4mA - - 0.4 v
Vie=0.8V Inr=8mA - - 0.5
Data, Enable P - - 20
Lot Gock - Vee=5.25V, Vi=2.7V - - 40 | w2A
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, Clock. Ir Vec=5.25V, Vi=TV - - 0.2 | mA
Clear - - 0.1
Short-cirenit output current Ins Vec=5,26V -0 - —-10¢ | mA
Supply current** fcen Vee=5.25V - 18 31 | mA
ect. Vee=5,25V - 19 32 | mA
Input clamp voltage Vix Vec=4.75V, Iix=—18mA - - -1.5 v
* Voo=5Y, Ta=25°C ** [y is measured with the load input high, then again with the load

input low, with 2l other inputs high and all cutputs open. fogy 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 Smax Clock Qa~Qou 25 32 - MHz
[ Rippl -
PLH Clock ipple 20 35 ns
tPHL Carry - 18 35 ns
teL Clock - 13 "
! e | @A—Q0 ne
tPHL {Load=H") CL=15pF, - 18 27 ns
Propagation delay time teLH Clock R.=2kQ - 13 24 ns
e | @A —Qo
teuL {Load="L") - 18 27 ns
] Rippl -
PLH Enable T ipple 9 14 ns
tPHL Carry - 9 H ] ns
tPHL Clear Qa~Qn - 20 28 ns
BTIMING DEFINITION
Atk =
w
Clock ‘—{i_/uv \ / \ }AJV
13
o=
w
Lond 134 L3V
oV
Lazs = W
Inpuin 13 1.3
A-D ov
[ttt

v
Enadle
PorT LV 13v
oy




HD74LS161A

BTESTING METHOD

1} Test Circuit 45v Ve s
ye oo "%},‘m:.;:.rn
—pcK Q I I el il B !
Input * l‘ hid
s |
P.G. g 8
Zout= 500 - [
Input = L p
5
2 :)(;Dﬂ m: Qn, Same as Load Circuit 1.
oui = . .. .
- . ¢ Notes) 1 €y includes probe and jig capacitance.
” Lo Rozoie] ame as Load Circuit 1. 2. Al diodes are 152074 ()
CLR Carry

2} Testing Table

. Inputs Outputs
ltem From input to - Enable Data Ripple
output Clear | Load -~ P T Clock A B C ) Qa Qe Qe Qn Carry
Sz 4.5V | 4.5V | 4.5V | 4.5V | IN GND | GND | GND | GND | OUT [ OUT | QUT | OUT | OUT
CK—Zrl 4.5V 1 4.5V | 4.5V | 4.5V | IN GND |GND [ GND | GND | — — - louT
. CK—Q 4.5V | 4.5V | 4.5V | 4.5V | IN GND | GND [ GND | GND | OUT | OUT | OUT | OUT —
it CK—=Q 4.5V | GND | GND | GND | IN IN® IN® IN* IN® OUT | OUT | OUT | OUT -
‘Enable T—2"  [4.5V |GND [4.5V |IN _|IN® | 4.5V | 4.5V | 4.5V | 4.5V | — - Z ~ Tour
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, ten{Clock-+Q, Ripple Carry) Waveform—2 tpex, tewsiClock—Q)
mix (L

Tkl

tasrs

Vox .

Ripple Ty -
Carry Clear :

1V 13¥ R Y

w
Cloch
9%,
Clock e L3 o
e OV v
zﬂf Daws Inpety
{Measure 1ttt} e Vo ABC.or D o
Qu 13y Ousputs vor
S Vor QurQ or Qu
tene ( Measure at{teon{ Messure at faet) You
[y
" —1 Vou Notes) [nput pulse: £y <1508, 17 <6ns, Clock input: PRR=
| 1MHz, duty cycle 50%, Data input: PRR=500kHz, duty cycle 50%
Q i 1V
" - vou Waveform—3 tern, tewi(Enable T—Ripple Carry!
mu.(l\kuu;e nt)m.aﬂMeuure Bt deey) - -
1e
* Viow Ww
Erable T
. LV
& 1av 13V ? 3 - o
¥ouo
tvxi{ Measure at [trin{Mensure at fenn} Voo
tesas) 8:""’
Vou . L3V 13V
Vou
o 13V 1a¥ vo Note) Input pulse: f7y p<15ns, f 1y < 6ns, PRR=1MHz
" "
iriw( Measure atiira:{Meszure at tesnn)
)

Var
Notes) i. Clock input pulse: r7 y<15ns, t15; <6ns, PRR=]1MH1, Qu-Qu
duty cycle=50% and: for fyax, I 7L H=1THI §2-5ns. I
2. 1, is reference bit time when all outputs are low, jeras Yor

Note) Input pulse: rry grg 1508, frpy s6ns
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H D 7 4LS 1 62A ® Synchronous Decade Counters (synchronous clear)

This synchronous decade counter features an internal carry
look-ahead 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-gnable 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 level. 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 the clear input sats all four of the flip-flop
outputs low after the next clock puise, regardless of the levels
of the enable inputs. This synchronous clear allows the count
langth 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-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 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-leval 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 cr T inputs should occur only when
the clock input is high.

MPIN ARRANGEMENT

Clear E-—.—X E Voo

CLR R
Clncll 2 CK Ripple —] 15 | Rippte
- Carry Quepur

G ep—{] e
Deta BE—B Q 13 | Gn

Inpan
cls-—-——c e f—12] g [ Ovest

UE._-.-.‘D auf—q 1] @

Enable | 7 P
4

GND | 8

Enable

] 10

Load T T
l_..__E:l Load

(Top View}

EBLOCK DIAGRAM

Clack P
Clear Qs
- b g Dutput
Losi 1 &
Enable
1
Tlo—1 3
[ L/
A
]J —-._
B f
De L B
|n9‘:l.ﬂ< -—— | o <);|l:,u|
- W
o
o !._/ +
C
Output
“ Qu
\D———I-D_
b Ripple
Curey
Ourpan

ETYPICAL CLEAR, PRESET. AND INHIBIT
SEQUENCE

[

Load

~
Dua 1R J
Inputs | - J——

[}

Clock l._|

Enatle I

Enable T

Outpuln
@ 1000 1
Ripple I I
Carey 7 L] 9 L] 1 H
Ouiput
C (Y

Clear Prewet
(Load*

I RECOMMENDED OPERATING CONDITIONS

Item Symbol | min typ | max | Unit

Clock frequency Jetoer 0 - 25 | MH:
Clock pulse width te1CK 25 - - ns
Clear pulse width bet* LAY 20 - = ns
A, B, C,D 20 - - ns
. Enable P, T 20 - - ns
Setup time Load [ 20 - — s
Clear 20 - = ns
Hold time N 3 - - ns

LK



HD74LS$162A

i b
ETIMING DEFINITION w
Clock Liv S 1 1y
11
b b
: W
Cloar w:ﬂ"
o
i
i v
Load @ Lav
[
Aith '
Data . i k3
E\np\[\: _:“‘.
‘ w
S
v
Fnante Xi.:w &
w
EELECTRICAL CHARACTERISTICS ( Ta= —20—~+75C}
Jtem i Symbol Test Conditions T min typ” max Unit
Input volt L Vin 2.0 _ - v
vaolta r - -
B Yy R - 1 - 08 v
[ Vo Voo v 475V, Viu=2V, Vii=0.8V, Tou=—400gA| 2.7 - v
Output voltage Vo Voo = 475V, Vig= 2V, Tfnl.zlimA - 0.4 v
(2] &
L Vie=0.8V ! for = 8mA - - 0.5
{ Data,_Enable P_| -1 - 20
| Loxd, et I Vie=5.25V. Vr=2.7V - - 40 | wA
Clear i - - 40
| Data, Enable P | - - 0.4
Input current | Eig et e Voo=5.25V, V) - 0.4V R _—0.8 ! mA
Llear e - - ~0.8 |
{ Data, Enable P | — — 0.1 |
v R R Voo 525V, W TV - - 0.2 | mA
Clear S S . - - 0.2
Short-circuit output current I Voo = 5.25V - 20 - -100 | mA
S 1 " ;_JIEI_H i Vio=5.25V B 18 11 mA
upply current Thin | Vee=5.25V - 18 32 | mA
Input_clamp voltage [ Vi Vie=4.75Y. In___18mA - 15 ] v

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

* V=SV, Ta=25°C

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

Ttem Symbol i Inputs | Outputs : Test Conditions . min typ max | Unit
+ f f
Maximum clock frequency s ,‘ Clock Qa-Qn .25 32 MHz
MK ! Ripple - 20 15 ns
——— Clock . —
LteHe | Carry B IO S N ..
; Wik | Clock Q- Q €, = 150F - 13 24 ns
—] A~ Qn 1= 15pF. _— B e A
T i Load="H) - 18 27 ns
- Ri.=2kQ =
Propagation delay time [ Clock Q- Q 13 24 ns
] - i _
wne | Lead=TL e 18 27 ns
Uoter | Rippl |- 9 14 ns
b- L ~= Enable T ‘i€
[ ; Carry } 9 14 ns
r i lCIear Qa~Qo | 20 28 ns
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v ¢ Output Qa
MTESTING METHOD L’ )
1) Test Circuit Tasd
pCK
Input]
[l : s
P.G. = mi .
Zour =500 2 e A .
1 - 19
=k
Zout="50{t e
7 m T B S 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 Qutputs
Ttem ‘ Enable Data ] Ripple
output Clear | Load P T Clock A B c o Qa Qs Qu Qe Carry
Suas 4.5V ) 4.5V [ 4.5V 4.5V | IN GND |GND [ GND | GND [ OUT | OUT | OUT | OUT | OUT
CK—giely 4.5V | 4.5V | 4.5V [ 4.5V [ IN [ GND |GND GND GND | - - - - |ouT
CK—Q 4.5V | 4.5V [ 4.5V [ 4.5V | IN GND | GND [ GND I GND | OUT | OUT { OUT | OUT —
trLh CK—+Q 4.5V | GND [ GND | GND | IN IN* | IN* | IN* | IN* |OUT ;OUT ; OUT | OUT -
tPHL Easble T=80%: | 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 (Qa, @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
LY} 3V
o [ w Clock 1.3v "
Clock v 13V
} — W Data Inpuis i
trn Jt2e ABC or D f
at o) (Measure at - ov
[ e
Qa 13V 13V o T— \ ¥on
utpuls
— e QaQnQc or Qo *Lav 1.3V L
=T azur Vaz
Ve :::; Notes) Input pulse: t77 <1588, trgyr £6ns, Clock input: PRR=
\L . 1MHz, duty cycle $0%, Data input: PRR=500kHz, duty cycle 50%
13
Q i Wavefarm—3 triwn, tenr (Enable T-+Ripple Carry)
'.'.'fb (4t ] irmL
[Measure at EE—— 1)
tasn) Enable T
13V o oy
Qe " ! Vou
u'l_.l.‘ Ripple
= ( Measure at {Mengsure at tasd) Outputs :I.JV{
tas10) Ve
% Lav Note) [Input pulse: fTLHS_].SI‘Il, tTr<6ns, PRR=1MHz
' > Var Waveform—4 ipyy (Clear—Q}
tra [ Me: 130
- "ut;)'ﬁl(M&unre At faste) Vos i e T
Ripple \( Clock 13V
Corry 13V 137 0% 10%
15 Vou

Clear

Notes) 1. Clock input pulse; t77 ;y<15ns, tTer56ns, PRR=1MHz,
duty cycle=50% and: for Srnaxs rTLH-lTHLéz.SnI.
2. ty, is reference bit time: when all outputs are low.

an-ar
Input pulse: fy 1< 15ns,
Ty s6ns

Note)




H D7 4LS 1 63A @ Synchronous 4-bit Binary Counters {synchronous clear)

This synchronous 4-bit binary counter features an internal
carry look-ghead 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,
regardiess 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 transitian,
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 5 outpux.

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
M B‘ i b—B Qaf— 13 [Un
Inputs
Cl 5 —¢ Quf— 12 fGr
DI 6 ——D Qef—1 11 |90

Ennble P[ 7 L Jp T 10 |Enable T
Load

GND| 8 9 |Load

Top View)
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HEBLOCK DIAGRAM

Chock
Tt pur

°y.,

Clear or-—-

Lowd
Enable [ :.c ?J\ i
1/

Mg
oUr

1

Dana | -

|nputs

Durput
© Qn

Ripple
Carry

Nt put

ETYPICAL CLEAR, PRESET, AND INHIBIT SEQUENCE

Clear I
Lord |

[.\
'8
Dats
|
D -
Clack 1 ey
Esble P | .

Enabie T

Inhibic

e Count - e

Clear Preset

Il RECOMMENDED OPERATING CONDITIONS

Item Symbol | min typ | max | Unit
Clock frequency Setock ] 25 | MHz
Clock pulse width tu ¢CKY 25 - ns

Clear pulse width bw (CLRY 20 ! - ns

20 - ns

. ) 20 , - - ns
Setup time 20 | s
IEREE ~ | ns

Hold time i 30 - - ns




HD74LS163A

TIMING DEFINITION — v
. LIV

Clock
e 0¥
v
Clear
oV
v
Lead 3V Y13V
oy
dou|In
Data H 3v
Inputs @ v
A-D o

toe——=tta- 2
w
Enable
PorT 13V 1.3y o

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

Item Symbol Test Conditions min typ* max Unit
Viu 2.0 - - v
Input voltage Vit S I 0.8 v
Vou Vec=4.75V, Vin=2V, ViL=0.8V, Ion= — 400uA 2.7 - — v
Qutput voltage Voo Vee =475V, Vin=2V for,=4mA — — 0.4 v
. ¥i.,=0.8V Ior=BmA - - Q.5
Data, Enable P - — 20
e iy Vee=5.25V, Vi=2.7V - - 40 | rA
Clear - - 40
Date, Enable P - - —0.4
Input current | Eoapiet " I Vee=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 s Voe=5.25V —20 - —100 mA
Supply current*® feew Vee=5.25V - 18 31 mA
Irct. Vo =5.25V - 19 32 mA
Input clamp voltage Vix Vee=4.75V, v=—18mA - — —1.5 \4
* Voe=5Y, Ta=25°¢ ** [ocy is measured with the load input high, then again with the

load input low, with all other inputs high and all cutputs open.
Icey 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 (Voc=5V, Ta=25C)

Item Symbol Inputs Qutputs Test Conditions min [ typ - max Unit
Maximum clock frequency- SFrux Clock Qa~Qn 25 32 - MHz
tet, Ri -
L Clock ipple 20 35 ns
IPHL Carry - 18 35 ns
trL Clock - 24
PLH oc| ~las-a 13 ns
tul {Load="H" €= 150F - 18 27 ns
Propagation delay time triu Clock e - 13 24 ns
. .| Qa—Qn R =2kQ
tPHL (Load="L") - 18 27 ns
tri. Rippl -
PLH Enable T ipple 9 14 ns
Pl Carry - 9 14 ns
1PN Clear Qa—Qo - 20 28 ns




HD74LS163A

sy
MTESTING METHOD B
1} Test Circuit
Tnput
— 1l
Luwrs S0L Yot ?
* L £ EXrnen
Fout 509 o
I
’7L ] LR Carry f‘s.ppy::
i Notes) 1. C; includes probe and }ig capacitance.
2. All diodes are 152074 (H).
2} Testing Table
It From input to —L’ - Frabl .Inm'l'ts Dat f)utputs Riool
Lol
m output Clear | Load f)_a ET Clock "y B =L ¢ ) Qa Qn : 4] Qn C:):r:
fmar 4.5V | 4.5V | 4.5V | 4.5V | IN GND | GND | GND { GNI} | QUT | QUT | OUT | OUT ouT
CK‘*E;",’E‘; 4.5V | 4.5V {45V 4.5V | IN GND | GND | GND | GND - -] ouT
on CK—Q 4.5V 4.5V | 4.5V | 4,5V | IN GND | GND | GND | GND | OUT . OUT | OUT | OUT -
.'"” CK—+@q 4.5V | GND |GND |GND | IN IN® T IN® [ IN* | IN* 1OUT | OUT | QUT | OUT -
e Enable T+8prle 14 5V [GND [ 4.5V | IN [ IN* [ 4.5V | 4.5V | 4.5V 4.5V | - - Jout
CLR—Q IN I GND | GND | GND | IN* | 4.5V | 4.5V | 4.5V [ 4.5V [OUT ! OUT | ouT | OUT
* For initialized
Waveform—1 f..., teos, tene i Clock—Q. Ripple Carry! Waveform—2 tpra, terr { Clock—Q
Y] Bl
irim [\LI3
" — Y
W Ulock
1av ov
Clack 0%, oV v
ons Measure ot Dara lnpurs
RV o A8C.or D N
trul
™ 1.3V 13 o Veu
| vl \
il Mexsure . ers aAn . er '“g
e hea s {ﬂ'lﬂ [(Measure &t faet ) Vou
" Notes) Input pulse: rryp y<15ns, f 75 56ns, Clock input: PRR=
o v 1MHz, duty cycle 50%, Data input: PRR=500kHz, duty cycle 50%
+ Vou Waveform—3 1p.4, trye ( Enable T—Ripple Carry)
rus{Measure at [frzn i Messure st taca? ron et
j e Vox W
Enable T
w 13 13V ov
trar } Voi
{Mensure atjgreni Measure at laes) Ripple Voa
feers! 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
Las1s] Vor s, w
E‘:_‘.FFF:-]: Cloch IV
) 1.3V 13V 0% 10% i ov
" Yoy Ireq Iu_ Hun
Clear * ein "
Notes) 1. Clock input pulse: f7y yr<15ns, trary <6ns, PRR=1MHz, w27 Pk
duty cycle=50% and: for fomgyx, ITL =t THE S2.505. w
2. 1, is reference bit time when all cutputs are low. i
e
Note) Input pulse:
rn_yél.Sns, !THLésm
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H D 74L s 1 64 @®8-Bit Parallel-Out 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
complets 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 lovel at the next clock pulse, A
high-level input enables the cther input which will them deter-
mine the state of the first flip-flop. Data at the serial inputs
may be changed while the clock is high or low, but only infor-
mation mesting the setup requirements witl be entered.
Clocking occurs on the low-to-high-level transition of the clock
input,

EPIN ARRANGEMENT

Serul
Inputs

uiputs

L
— Ilvu
I A Qupb— 1313
—] Qs Qifur— 12 | Q.
——{ Qe Q e
—1c Ql'—'E] w
—— Qo CKCLRD—«E Clear

A

[} l Chaek

Outpurs

BBLOCK DIAGRAM (Top View)
Clear F—‘D:
Clock @—D
CLEAR (CLEAR ICI.EAR CLEAR CLEAR CLEAR CLEAR CLEAR
]g..',,r,,':,l {; z:D ‘ R gup—dt GeH-dr @ HH2 QAR GipddR g H4R @ebdr a@n
e CK Ck B CK pCK B CK PCK ~pCK P CK
S QapetS Wn S TS Qui——15 @ S Qr—'r-s Qu § Qu
e L .
Outpur Outpur Ouiput Cutpat Dutpui Outpyt Ouiput  ueput
Qx Qu Q G Qs Qr Qe 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 Qac Qru Qho Clear pulse width Aeicrir | 20 - - ns
H 1 H H H Qan Qon Data setup time b 15 - - ns
H 1 L X L Qan Qain Data hold time [ 5 - - ns
H i X L L Qan Qais
Notes) 1. H; high level, L; low level, X; irrelevant

2. 1, transition from low to high level

3. Qaos Qpo) QHos the level of Qa, Qp, ot Qp, respective-
ly, before the indicated steady-state input conditions were
established.

4. QAn: Qgn; 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

A_U
Serial{ : L] it !
Inputa B I H
Clock ———y nuroonruuuninnnn
f‘::i_____ L |
Oa::-\ L I ;
q""'l; —r {
Outputs{ F0=—> ey
Qb:-—-: — r_.'
hlinins B !
Qe 21 ,—_|
Q'::L !
Clear Clelar




HD74LS164

BELECTRICAL CHARACTERISTICS { Tz=—20~+75C)

Item Symbol Test Conditions j min typ® max Unit
Vin | 2.0 v
input voltage = ZZ— 0"~
Vis | - 0.8 v
Vos Vie=4.75V, Vin- 2V, Vie=0.8V. fon= —400xA | 2.7 - - v
Output voltage or=dmA | - - 0.4
Verr Voo =4.75V, Vig=2V, Vi.=0.8V t ¥
for. = BmA - - 0.5
fin Vie=5.25V. V=27V .- 0| uh
Input current I Voo = 5,25V, Vi=0.4V - P04 mA
1 Ve =5.25V, Vi=17V : 0.1 mA
Short-circuit output-current Ius W¢=5.25V - 2 100 mA
Supply current™” e Vee=5.25V - 16 27 mA
Input clamp voltage bV Woe=4.75V, Iw= - 18mA - -1.5 A
* Yee=SY. Ta=25°C ** [oc is measured with outputs open, serial inputs grounded, the clock

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

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

Item Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency Jrax 25 36 MHz
11 Clear Q L 24 3% . ns
- Ci =15pF, Ri.= 2k e et S o
Propagation delay time en Clock Q P 17 27 ns
I Clock | Q - 21 32 | ns

ETESTING METHOD

1} Test Circuit
) Waveform

%

1—— tail LA

e A & Z0ns

Outpot - £, Lond circuit 1} e EAELEY

i : 2 n

sy | T&K
o Y ! Cear gy
Tk Outwll——"}—————__“#——al ——— e Y
X T L 1w Qutput Clock
% Out put
Zour=500 = .
p Input g q.,»l_l Same 1 Load Cireuit .
T & :
1
P.G. ¥ Outyan i N
Lour=500 6 @ 13 )
* LR GND
’l 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

From input Inputs Qutputs
Item woutpst | CLR | CK | A B | Q| @ ] @ | @ | @ | Q@ | @ | Qu
Srns 4.5V IN IN 4.5V ouT ouT | OUT oUT ouT | OUT ouUT ouT
teLn Clear—Q IN IN IN 4.5V ouT OuUT | OUT ouT oUT | OUT OUT. | OUT )
21 CK —Q 4.5V iN IN 4.5V ouT OuUT | OUT QuUT OUT | QUT | 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 thedata  JJPIN ARRANGEMENT
in the direction of Qa toward QH when clocked. Parallel-in

ar.x:ess to e?ch stage is made available by eight individ.ual by Y S EV“
direct deta inputs that are enabled by a low tevel at the shift/ CLOCK
| . . CLOCK E——> b—tE NHIBIT
oad input. These registers also feature gated clock inputs
and complementary outputs from the eighth bit. All inputs alE2 -—'En 5
are diodeclamped to minimize transmission-line effects, § Ny .__EB Z
=)
thareby simplifying system design. o 3
= — F— 12 |C
Clocking is accomplished through a 2-input positive-NOR 2 GE :I §
gate, permitting one input to be used as a clock-inhibit func- £ "E_' —E]A ®
.tIOI‘I. Holding either of the clock inputs high inhibits clock- ou&:m E__ _Eslﬁglé_lr
ing and holding either clock input low with the shift/load J—
input high enables the other clock input. The clock-inhibit (‘NDE E Qe

input should be changed to the high level only while the
clock input is high, Parallel loading is inhibited as long as the
shift/load input is high. Data at the parallel inputs are loaded
directly into the register an a high-todow transition of the
shiftfload input independently of the levels of the clock,
clock inhibit, or serial inputs.

(Top View)}

EBLOCK DIAGRAM

A B G H
| | -l
PR PR
D 5 o 5 Q S @& S QuH—
J—( g CK b CK b CK CK
SERIAL 5 T — - -
INFUT ——Dc y o Ford o Fam T
SHIFF/ D.q Q_
LOAD
CLOCK
CLOCK
INHIBIT
HFUNCTION TABLE
INPUTS INTERNAL
OUTPUT
SHIFT/ | CLOCK PARALLEL | OUTPUTS
CLOCK | SERIAL Qu
LOAD (INHIBIT A . H Qe Qs
L X X X a. . h a b h
H L L X X Qao  Qso Quo
H L ) H X H Qan Qo
H L t L X L Qan Qacn
H H X X X Qao Qoo Quo
Notes) 1. H;high level, L; low level, X; irrelevant

. 1; transition from low to high level

a ~ h; the level of steady-state input at inputs A to H respectively

Qa0 ~ QHo; the level of QA to Qu, respectively, before the indicated
steady-state input conditions were established,

. QAn ~ QGn; the level of QA to QG, respectively, before the most recent 4
transition of the clock.

:hsdih.)i—

ih




HD74LS165A

BRECOMMENDED OPERATING CONDITIONS

Item Symbol . i min ! typ i ma>; Unit
High level output current Tow N - : 440 wA
Low level output current for. - i 8 mAﬁV7
Clock frequency Stk ‘ 0 ) 25 l MHz
Clock pulse width te folock) 25 - - 1 ns
Load pulse width te {load) 15 ‘ o I ne
Clock-enable Setup time tou 30 - - ns
Parallel-input Setup time to 10 - - ns
Serial input setup tirmne tou 20 - - ns
Shift setup time [ ) 45 ns
Hold time at only input _ o _ 0 - ns
MELECTRICAL CHARACTERISTICS (Ta=—20~ +75°C)
. [tem Symbol Test Conditions min i typ* max Unit
Vin ; 20 - Y
[npu[ Voltage - + [
Vi I : 0.8 v
Vie | Vie 475V V=2V, Vie- 08V, fow ¢ - 400uA 27 . v
Ouiput voltage + -
v Vo = 475V, Vin =2V fon =4mA 0.4 v
ti s -
Vie = 0.8V I =8mA .5 Vv
Shift.~ Load : : : 03 mA
Input current - I Veo =525V Vi=7V } - -
Other inputs 0.1 mA
High level input Shift. Load 60 A
- I Vee =525V Vi=27V :
current { Other inputs 20 wA
Low level input Shift./ Load - 1.2 mA
- It Vee =525V Vi=04V - :
current Other inputs - - -4 mA
Short-circuit output current Ios Vee =525V =20 - 144 mA
Supply current** Iee Vee =5.25V - 36 mA
Input clamp voltage Vik Voo =475V, Iin=—18mA 1.5 Y
* Ve =5V, Te=25°C
*» With the outputs open, clock inhibit and clock at 4.5V, and a clock pulse applied to the shift/load, Ire is measured
with the parallel inputs at 4.5V, than with the parailel inputs grounded.
BSWITCHING CHARACTERISTICS ( Voc=5V, 72=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 -
. ) ik : 16 25 ns
Propagation Delay time Rir=2kQ :
Ipui 13 25 ns
S H QH —
Ipru - 24 30 ns
o] - 19 30 ns
H Qu X _
LR — 17 25 ns
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HD74LS165A

ETESTING METHOD

Test Circuit Waveform
45V Voo
3V
¢ ) 13V [_
o Losd G 1 st/ ]| "
1 Load o
b Serial Input f
|—q Shift/ Load |
Input L 1. |
|
PG .‘lﬁ ¢ . [ Serial
Zow =500 AN c | Inpuz
= :
» s |
IS !
—G e o Clock
1, Tnkibit
= Cteck Gyl {  Same as Load Circuit 1
b—{ Clock
L [nhisit

Notes)

>

2. Alldiodesare 152074 ().

1. Cy includes probe and jig capacitance.

Notes) A. The eight data inputs and the clock-inhibit input are
low. Results are monitored at output QH at tyey,

B, The input pulse generators have the following characteristics:

PRR < 1 MHz, duty cycle < 50%,

Zout =500, 4 =15 ns, tfy 56 ns.

Waveform
v
CLOCK INHIBIT (Disable while
INPUT clock is high
oV
CLOCK LIV
INPUT
oV
v
F ANDH \
INPUTS 1.3V 13v \
[See Notes A and B) . ov
Liiend) .
ttlaadr 3v
SHIFT/ L3V tI.SV s Lav {1.3\’
LOAD
o
1pHL, dtoin tPat. {PLHa trHL 1L —
— Von
OUEPUT 1.3v 13v 1.3 Lav 13V
W
Vou
tPHL
Vou
QUTPUT N
Qn Rl.Z]V
Voo

Notes) A, The retnaining 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.




HD74LS165A

MTYPICAL SHIFT, LOAD AND INHIBIT SEQUENCES

- 1

CLOCK INRIBIT

SERIAL INPLIT

SHIFT/LOAR | l

NATA &

H

L

I
'
[
T
1
|
1
T
1
[
|
t
A
|
|
1
|
|
T
|
1
|
I
|
)
|
T

ouTPUT Qv | -oman IO R P O O B
oeTPUT v Lo Tl Lo F e d
| INHIBIT SERIAL SHIFT -
ot -T=
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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 parallel-in or serial-in, serial-out shift
register has a complexity of 77 equivalent gates on a mono-
lithic chip. This device features 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 serisl 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;
halding 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 —ro————

Serial Input
Shift/ Load s—Lo {
o—T

A

L] []
[P ol [
£L

¥l P B
o -
e P~

>

=
=

=

=4

F.=

HPIN ARRANGEMENT Clack
Clack Inhibit
seraa E S E] . WMFUNCTION TABLE
Inpu Le
put Inputs Internal Outputs
A E-——' -——-E Shife/ Load al Shift Clock Clock | Serial Parallel | Outputs P
5 E_ | orprenne: ear Load | Inhibit oc erial TaH| Qs Qe Qn
Parailel Inpuc H L X X X X X L L L
nputs c E_ m g:tpul H X L L X X Qao Quo | Quo
- H L L 1 X ae h a b h
o [3}— —e]e H H L 1 H X H Qu| Qo
ik [5 1 ] F P H H L 1 L X | L Q] Qo
H X H 1 X X Qav Qro | Quo
Clock El—w-b ——] 10 |E
! Notes) [. H; high level, L; low level, X; irrelevant
GND E ?___3 Clear 2, t;transition from low to high level
3. |;transition feom 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 Q4 to QH, respectively, before the
most recent  transition of the clock.
EBRECOMMENDED OPERATING CONDITIONS
Item Symbol min nom max Unit
High level output current Inn - - — i ulA
Low level output current It - - 8 mA
Clock frequency _ﬂ-lock 0 - 25 MH:
Clock and clear pulse width bo 20 - - ns
Mode control seup time i 30 - - ns
Data setup time - 20 - - hs
Hold time th 0 - - ns




HD74LS166A

WELECTRICAL CHARACTERISTICS

(Ta=—20~+75C)

[tem Symbel Test Conditions min typ®  max Unit

[nput voltage Vi 2.0 ' .

Vi - 0B,V

o Vou Vec=4.75V, Viu- 2V, Vin=0.8V, lon=—400uA | 2.7 | - . - v
Gutput voltage Vou Vo= 4. 75V, Vig=2V Clo=4mA 1 0.4 ; v

CVi=0.8V ‘ i for:=BmA [ - - 05| Vv

- s Vec=5.25V, Vi=2.7V e - 01 uhA

Input current It T Vee=5.25V, Vr = 0.4V _ | - [ —04 i ma

I Vec=5.25V, Vi=1V ! ~ 1 01 . mA

Short-circuit cutput current fus Voe=5.25V | —20 - | 100 7 maA

_ Supply current™* Ic Vic=5,25V _ f 20 32 mA
Input clamp voltage Vix Vf:r.‘:.il.'?ﬁv. Irv —18mA ‘ T —~1.5 v

* Vee=SY, Te=25°C

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

** 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.

Item Symbol Inputs j Test Conditions min | typ max Unit
Maximum clock frequency Smar ‘ 25 E 35 ' MH:
tew. | Clear | Ce=15pF ‘ R as
Propagation delay time (22 \ Re=2kQ 7 , 14 25 ns
- CIOCk (SO PP H S SR
tesw 5 li 20 ns
BWTESTING METHOD
1} Test Circuit Waveform
4.5V ¥re
@ - ‘4“:.;”‘_‘_'
- —
| Cleasr
Input
t-— 1Clear
— Seral Loput Outgat ™
—{shinsLesd Q ek
e 1A 1 ]Ln;.:n
PG T o .
Zouei0 & e e .
Hm To 1t
- ala
L '; —E J' Inpnt
w —F or
—1G
—n
—C 1ok Chatpul €1
b {Chock
ln.hnlmr
L Notes) 1. Input pulse: t7y sr< 1508, trpyy 6ns, FRR=1MHz
duty cycle 50%
; . , Clock input: f,,220ns
e :?:»l;d“ pIOb;{;‘;i:g capacitance. Clear input: £,,220ns, 1,=10ns, when testing fy ., vary
2. All diodes are 15 . 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 Qutput Bit time fumetional test.
Data H ov Qu tas1 3. fy; bit time before clocking transition.
Serial-in 4.5V Qu oot Epels bit t@me after one clockinlg transit_io.n.
t4+-8 bit time after eight clocking transition.
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ETYPICAL CLEAR, SHIFT, LOAD, INHIBIT, AND SHIFT SEQUENCES

Clock .J—L-,‘
.

Cleck Inhibit

———

.v.lll

Shift/Load

Parallel
Inputs

Serial Shilt

[T
i

Load

Serial Shift —————————={ b+ Inhibit—~]
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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 perrnits
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 complete 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.

BMBLOCK DIAGRAM

sl T

Data
Inpuis

o [
%% )"*Q:
:C)..

,
1
U T

ol &

o
T
o
1)
Ht
ST

Il

I

i“

Re Gr Ba
L"‘W—_J

Cw Wi W

Write Inputs Read Input
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BFIN ARRANGEMENT

NS
lkli —l ‘.*:Il!z
[T TN PR W T t b 1= I :]’m
iu!l o, w.__lqlvu
Mulab-}u, Wav—t]ll“b
Read
Select
s | P = 'N I
u.l ' e 1] Cago—] 1 | Rend
Iiputs
uxl---—'u: 0 o B BT
L
<;r.ul ] L % ]uz
Tap View!

BFUNCTION TABLE

Write Inputs Word
Wi W, G 0 1 2 3
L 3 L oD e W
1. H L Qo @D | Q
H L 1. Q. @ | @b
Ho| W | QG Q| Q=D
) x H @ | w | @, &
Read Inputs Outputs
Wo Wa Ge | o | o 2 3
1, 1 L | WeB | Wo B, | WoBa | We i
.| w 1 WOB, | W, B | W B | W R,
H Lo L [ wem | W,B. | WeBs | W.B
" " 1 WiB | W.B | WaB | WR.
« |« | u | n H HooH
Notes:  H = high level, L = low level, X = irrelevant.

@=D) =

The four selected internal flip-flop outputs will

assume the states applied to the four external
data inputs.

ditions were established.

The first bit of word 0, etc.

The level of Q before the indicated input con-




HD74LS170

B RECOMMENDED OPERATING CONDITIONS

Ttem Symbol min typ max Unit
Supply Voltage Vee 4.75 5 5.25 \'s
Output Voltage Vor - — 5.5 v
Qutput Current JorL - - 8 mA
Pulse Read enable 25 R -
by ns
width Write ¢nable 60 - -
Setup Data input ; 10 — - s
" n
Time Write select 15 — -
Hold Data input 15 — —
i ns
Time Write select 5 — —
Latch time iaten 50 - — ns

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

Item Symbol Test Condition min typ* max Unit
Viu 2.0 — - v
Input Voltage Vie — — 0.8 v
Output Current Iou Vee=4.75V, Vou=5.5V, Vi, + 0.8V, Viu=2V - — 100 HA
Vee=4.75V, Vium2V, For=4mA — - 0.4
V,
Output Voltsge “ | vu=0.8v Tor=8mA - — 0.5 v
Any D, Ror W — - 20
I Vee=5.25V, V=27V
Ga or Gw " e ' ’ — — 40 rA
Input Any D, Ror W — —_ —0.4
1 Vee=5.25V, Vi=0.4V
Current Gr or Gw " ce=s ! — — —0.8 mA
Any D, R or W - — 0.1
I Vee=5.25V, Vi=7V
Gn 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
» VOC=5Y, 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 it applied to all data inputs and both enable inputs,
all address inputs are grounded, and all outputs are open.

EWSWITCHING CHARACTERISTICS (Vcc=5V, Te=25°C)

Item Symbol Inputs | Outputs Test Conditions min typ max Unit

trLw Read - 20 30

trme | enable | BT - 20 30

tpey Read - 25 40

! select | LY | com1s5pF — 2 10

tion Delay Ti e :

Propagation ay Hime LI Write Q~Q Ri=2k0} — 30 45 ne

true enable o — 26 40

teL — 30 45

- Data | Q~Q — 22 0

BTESTING METHOD

Ve Notes: 1. C; includes probe and jig capacitance.
2. All diodes are 152074 @

4.5V
InputL
—o
[
PG 2 —
pr]
Zyw =502 £ —
; Input M
S et
| | &
PG e
o —
Zo=502 &

s




HD74LS170

Waveform-1
v
Wrie selers L8
i Wa ur By ! .
Viee Note 1 o | "
r- -
i
Data nput [N IERY
itz D er D )
Ner Wote A L Spy—_ my
EEUOE
* aw
Write Enabie 5 - / -
Tyt G -1 ] i
%
e Y —
v
Read Select ]*1.3\‘ KA
Input Ha ur Ru .
[ See Note 2: ov
r-------_:u
/—— KA
fead Ennole L3V i
Input Uk n
Ll trin
{ Yoy
(lutput ;
W Qs or W LAy v
/
-——'l’{“*l )
Waveform-2
v
Data Input 1.3¥
[, B2, D3 or Da [y
N
Write-Enable LA
Input Gw ‘ oy
:wu—-i v
o
Outpur Ln
@ QuQsor Qo _ _ _ _ Vor
av
Data lnput \
D1 D2, Dy or Da N.av
ay
v
Write Enable
Input Gw ov
= {FLK
________ Vou
QOutput
Qi Q2. Q@ or Qu 1Ay
Vou
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High-level input pulses at the

select and data inputs are

illustrated in Waveform-1;

howsever, times associated with

low-level pulses are measured

from the same reference points.

. When measuring delay times
from a read-select input, the read-
enable input is low. When
measuring delay times from the
read-enable input, both read-select
inputs have been established at
steady states,

. Input puise;t771 S 15ns,

I'THI. S 6ns, PRR § IMHz, duty

cycle 50%.

Notes: 1.

Note: In Waveform-2, each select address is
tested. Prior to the start of each of the
azbove tests, both write and read address
inputs are stabilized with W 4=R 4 and
Wp=Rg. During the test Gg is low.




HD74LS174/HD74LST 75 ecxnctn o aomm v oo

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

input, and the HD74L8175 features complementary outputs ) HOALS174 HD7ALSITS
from each flip-flops. Information at the D inputs meeting the
setup time requirements Is transferred to the Q outputs on 1 P e .
the positive-going edge of the clock pulse. Clock triggering Ciexe 18
occurs at a particular voltage leve! and is not directly related " P 0 -
to the transition time of the positive-going pulse. When the e . TE o %
clock input is at either the high or low level, the D input sig- | Lo Inputs ) Lo
utpuls
nal has no effect at the outputs. IE;;LW 3 CE ] w T TSI A
B X 1K
ear ]
MPIN ARRANGEMENT lowd o ol
HOTALSIT4 HD7ALS173 " i '““_0—*“ 'L 1
o, Cieay b | [, A48
Cl"’E—‘D"_ Eﬁc C'Iur[j s ““ d—su Clear —{Pomm—d
2 bk
IQE 9o, Clc|l° il b Iql: l_L'Iur
“J[I 2o 1 Ew ME 50 o w—sa
Uk
o[ppllile o cor-o i
2[5 | S £r{i]se zDE 120 Clear—e 3
P ﬂ o 2 (¢ h =il )
CLNPT™S CK 1)
sl q 'Elm EQE QLR cLrd E]m
cxpf —o(]»-Z]ClocL GNDE o 9 | Clock
(Top View) {Tap View: EFUNCTION TABLE
Inputs Qutputs
BRECOMMENDED OPERATING CONDITIONS Clear | Clock | D Q Q
L X X L H
Ttem Symbel min max Unit H n " i L
Clock frequency Setack 0 30 MHz " n L L n
Clock pulse width bet€K) 20 - ns " L » @ &
Clear pulse width beiCLRY 20 - ns
- Notes) 1. H:high level, L; low level, X; irrelevant
Setup time Data input biutdatm) 20 - ns 2. t; transition from low to high level
Clear inactive-state bt CLRY 25 - ns 3. Q,; the level of Q before the indicated
1a 5 ” steady-state input conditions were
Data hold time thidata) ns established.

4. Qis applied to HD74L$175 only.

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

Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - v
Input voltage Vie - . 03 v
Vou Vec=4.75V, Vie=2V, Vi=0.8V, lon=—400uA 2.7 - — v
QOutput voltage oo Ve = 4,75V, Vin=2V, Vi1 =0.8V IoL=8mA - : - 0.5 v
foL=4mA — - 0.4
I Vee=5.25V, Vi=7V - - 0.1 mA
Input current Iru Vec=5.25V, vi=2.7V - - 20 u&
Iie Vec=5.25V, Vi=0.4V - - ~0.4 mA
Shert-circuit output current Ios Vee=5.26V -20 - —100 mA
HD74LS174 - 16 26
Supply eurrent™ ke | %c=5.2V HDLSYS | - | 11 8| ™
Input clemp voltage Vix Vec=4.75V, IIn=—18mA - -1.5 v
* Vce=5V, Ta=25°C ** With all outputs open and 4.5V applied to all date and clear inputs, /o is measured after a momentary grounded,

then 4.5V, is applied to clock.




HD74LS174/HD74LS175

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

Item Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency fmas Clock Q. @ 30 40 - MH:z
PLH Q- - 16 25
- ——— Clear
tenl. Q C1.=15pF, Rt =2kQ - 23 35
Propagation delay time e ns
trie Clock Q. Q - 20 30
teni Cleck 1Q, Qr - 21 30
* HD74LS175 only
MTESTING METHOD
1} Test Circuit 2} Testing Table
vee %! From input Inputs Outputs
Item
. to output CLR CK D Q Qr
i faar | CK—Q, Q* | 4.5V | IN IN
3 b L e tiw |CK—Q §* | 4.5V IN | IN | OGUT | OUT
4 bk ot 1 tpie | CLR—Q.Q* | IN ! IN 4.5V
- - * HD74LS175 only
3 CLR e Seme a1 Load Creeurt 1

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

Waveform

ey trow

B e B o U URLIES &
\ 213\'

IR T \ Z
o

T fand Tl e

b Loctas
e U
o [
13V 13V 13V 13V
%X / uv
. " Lt
kLS
v I 3% 1.3¥
[

| e L frai
Vor
Q 154 13 ! 3\\h
¥or
| tiew LY LT

You
[+ 144 13V 13
{HDT4L5175 only} Vot

Notes) 1. Input pulse; rpy gr<i5ns, rTHLgtim,PRR'lMHz
and: for fmax: ETLHTtTHLS2-5SNS
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H D 74 L S 1 8 1 @Arithmetic Logic Units/Function Generators

The HD7415181 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 selectecd by the four function-select lines
(S0, S1, $2, $3) and include addition, subtraction, decrement,
and straight transfer,

When performing arithmetic manipulations, the internal car-
rias must be esnabled 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 {C44} are available.
However, the ripple-carry delay 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 232221 [20]19]18
Activehigh | A | Bo| A | B | A | Bz | A | Ba
hetivelow o | Ao | Bo| A | Bi| K| B K| B

Pin No. g | 10| 11|13 7 16 | 15 | 17
Active-high F F F F FoliFe X Y
data (Table 1) L R i A il i
Activelow | Fo| Fi|Fa| Fs| Co|Coud| P I G

Subtraction is accomplished by 1's complement addition
where the 1's complement of the subtrahend is genersted
internally. The resultant output is A-B-1, which requires an
end-arround or forced carry ta 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 placed in the sub-
tract mode by placing the function select inputs S3, 82, 81,
S0 at L, H, H, L, respectively.

Input Cn | Output Coes | Activehigh data(Table 1) | Active-low data(Table 2)
H H ASB AzZB
H L A>B A<B
L H A<B A>B
L L AzB AsB

This circuit have been designed to not only incorporate all
of the designer’s requirements far arithmetic operations, but
also to provide 16 possibie 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 HD74L8181 together with the HD74182 and HD74-
S182 can be used with the signal designations of sither
Figure 1 or Figure 2. The inversion indicators and the bars
over the terminal letter symbols {e.g. T} 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 £ 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

hd bd bbb N O I I

AuBo AR A2 B2 As B3 ArBo AL B Az By AxB
~B— 1498

! aoniss 8 e

C
HD74IS181

Fo ¥1 Fe Fsln X
T T T17T°T77%

| oo sy s

L Go Po GiPt GePr GsBg X0 Yo Xi Xz x3

P X
: HD74182 . HD7AIR2
G HU745182 he e HDT45182

Cnsx_Cney Coer Cox_Coy Ciz
T T T T 7Y




HD74LS181

MFUNCTION TABLE

@ Table 1
Active-high data
S ]nputs T ™
M="H" M="L" ! Arithmetic Operations
Si S2 S Se Logic Functions Ca="H" (no carry) Ce="L" (with carry)
L L L L F=A F=A F=A plus 1
I. I. i H F=A+B F=A+B F=(A+B} plus 1
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=2Zero
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 1
H L L H F=ADEB F=Aplus B F=A plus B plus 1
H L H L F=B F={A+B) plus 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 ]
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
S S: S Se Logic Functions Co="L" (no carry) C.="H" (with carry)
L L L L F=A F=A minus 1 F=A
UL 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 | F=minus 1 (2's compl) F=0
L H L L | F=A¥B | F=Aplus (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
L H H L F=ADB I F=A minus B minus 1 F=A minus B
L H H H F=A+B F=A+B F={A+B) plus |
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 1
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=A plus 1

* Each bit is shifted to the next more significant position.
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HEPIN ARRANGEMENT EABSOLUTE MAXIMUM RATINGS

Item Symbol Ratings Unit
EI;“ 1 Supply voltage Yee 7.0 v
6. Input voltage Vin 5.5

v
11 YO ST Operating temperature range Topr —-20~+75 c

Inputs { - .
" (20 8: Storage temperature range Tan --65--+150

18] A
|
md
e EPIN DESIGNATIONS
Dutputs EIE Item Functions
Eiss K3, A2 B0, A0 Word A Inputs
T BENy B1, Bz Bi.Bo Word B Inputs
53,525,850 Function-Select Inputs
.BLOCK DIAGRAM Cs Ripple-Carry Input
M Mode Control Input
= — oy F3, Fo.FiLFo Function Qutputs
Ir Ul A=B Comparator Qutput
Bsor Bret0> —Cevor Lo P Carry Propagate Qutput
Kyor A 1 for o Ripple-Carry Qutput
X —F10r Fa G Carry Generate Qutput
b+
Bt or Bro—>
Rrar A1 t 1
- - B Fror Fa
B or Bt it
: I DA =R
Ay or Ky
LH - Fior Fi
Be or Bes—-> i

8?3 o L —aFear Fs
Kror Aue—m—1 :D_fo_

Caor (?. >




HD74LS181

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

ltem Symbeol Test Conditions min typ* max Unit
Vew 2.0 - - v
]npul vollage e e i e e :
— e : b8 ¥
Output current & Ton Voo =475V, Vo= 2V, Vi = 0.8V, Vou=5.5V — — 100 uA
Output voltage = Vo Vee =475V, Vin=2V, Vi =0.8V. [on= —400uA 2.7 - v B
Joi = 4mA - 0.4
All outputs s S
Output voltage Voo Voo = 475V, Vin=2V. Vi =0 8V for =8mA - - 0.5 v
output G Jo; = 16mA - L= 0.7
Mode - - 20
A B ! Vec=5.25V. Vr=2.7V : 50 A
S i CL . . ! . - _ 80 it
| _Carry L - - 100
Mode - - —-0.4
A B - 1.
Input current 3 Ire 1 Ver=5.25V, Vi=0.4V —- : 2 © mA
Carry 7 - -2
Mode - 0.1
A B - - 0.3
I Veo=5.25V, Vi- 5.5V mA
5 - 0.4
Carry L - - 0.5
Short-circuit output current fos Vee=5.25V i —20 - -100 mA
Condition A - 20 34
Supply current fee™* Vee=5.25V A
upply carren “ o Condition B | - 2 7| "
Input clamp voltage [ Vi | Ve =4.75V, s = —18mA - - 1 -15 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 l Enputs ] Outputs ] Test Conditions ] min 1 typ max Unit
" ] w I
PLH | 18 n
\ ' Co-
w1 C ! = 13 1 n
teun i or Bi | C M=0V. So=S5:=4.5V T - 1 | 38 e
trat, m S.=5:=0V (SUM mode) - 1 38
min o . M=0V, So=5;=0V - 27 4
L Aior Bi | Coos S+ $:=4.5V (DIFF mode) : j 7 a1 ns
teLn M= 0V S Y
I A~ F | (SUW or DIFF mode) . 3 20 ] ™
- M=0V, So=83=4.5V L - ] 19 29 N
, $1=5:=0V (S0Mmede) | — 1 15 23
or Bi 1 G M=0V. So=S:=0V - 21 32 .
Provacation delay time $1=5;=4.5V (OTFF mode) Z 21 32
opegation delay I M=0V,S0=S1-4.5V Z 20 W N
S1=82=0V (SUM mode) - .20 30 o
o Bi | P M=0V.Se=S5:=0V - 30 .
S1=8:=4.5V (DIFF mode) — 22 EEI
o Bi LB M=0V, So=8:=4.5V o @ 2
! S1=82::0V (SUM mode) . — I i} 20
Cor Bi | B M=0V. So=S8:=0V - .2 2
or B, 1 51 =52=4.5V (ITFF.mode) - 12 2z
. M=4.5V (logic mode) — 22 3 |
or B| Fl ] - 26 38 1 ns
= = | . M= 0V, So=S1=0V — 33 50|
AiorBi |A=B | g 5 4 5V (DIFF mode) - 41 52 ne
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ETESTING METHOD

pree Waveform
4.5V Losd irnm 1 ITLR rl.lzl-'
Se r Owpnr R, H 3y
51 ! 1 ! Woo Nﬁ\
5. F m; | 1.3V 13V
s, [ & J Input 10% We v
togut ! | temmmmmmmmeee
3 M5
= _ = i Vow
P.G. M I Fip Same a2 Losd Circuit 1.
Low = 508 B A3 In-phase Dutput Lav 1.3¢
4 vg Vor
B lrws trLw
" Qut-of-phase Output

. [ Same as Load Circuit 1. {Output wavelorm 2} 1.3V 13v
J; Yo

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

SUM Mode Test Table (So=S:=4.5V, S1=S:=M=0V)

Item Test inputs ‘.ss‘hher mput:;ND stOther data lnpulsGND Test outputs | Gutput waveform
L A, B; - Remaining A, B Cn F, 1
[
toL B, A - Remaining A, B Co . F, 1
tenl.
teik A; B, - - Remaining &, B, C.| P 1
teAL
fow B, A, - - Remaining A, B, C.| P 1
teat,
trLe .. .

A; - B, Remaining B Remaining &, C. G 1
teue,
trLR - L

B, - A, Remaining B Remaining A, C. G 1
tenl,
e o - - All & AN B F. Coos 1
tent
teLn - .

A - B Remaining B Remaining A, C. Casa 2
IPHL
1eLH
- B; - A Remaining B Remaining A, Ca Cors 2

W1,
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IFF Mode Test Table (S,=5:=4.5V, S¢=53:=M=0V)

It Test inputs - Other inputs Other data inputs Test outputs | Gutput ;
em - es avefo
est inputs 5V oND 1Y GND outputs | Qutput w rm
tPLH . -
= A - B, Remaining A Remaining B, C. F, 1
. tFH[ + — - e - S R ——
teLH . - -
EE—— B, A . Remaining A Remaining B, C» F, 2
PHI
- ‘ e . _
B A, E - ; B, : Remaining A, B, C. P 1
trut. | ) o .
L — B, i A - - Remaining A. B, C. P | 2
teHL ! s S P SO
t | !
L o A, B, - - Remaining A, B, C. G 1
e | B .
it S - A, - Remaining A. B, C.| G 2
PHIL
— - S E—
"—-—!'-'-"“'7 A - B, Remaining A Remaining B. C. A=B | 1
PHI.
IpLK )
- B, A - Remaining A Rematining B, C. A=B 2
FHIL
L L . : - AlLA B f - Cot F 1
!PH" ! n — - e —
1L |
o A B, - Remaining A. B. C.;  C.-4 2
lewe i L ! L
SELCL B, ' A - Remaining A, B. C. Croa 1
[ | | |
Logic Mode Test Table (S1=5:2=M=4.5V, S¢=S3=0V)
Other input her data i
Item Test inputs 45V er inpd ZND e -4A5V0t er data TPE[SGND -~ | Test outputs |Qutput waveform
UL A, B B Remaining A, B, C. F, | 2
7 e i ) : ) . .
L B, A - - Remaining A. B. C. F, ! 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 s0 instructed by the steering logic.
This mode of operation elimingtes the output counting spikes
normally associated with asynchronous {ripple clock] coun-
tars,

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 significantly 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 .0 the clock input if parallel 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>
Down/Up

Data

1y

[nput A o

Enzble G o

_T_O OQutput QA

Data

£

[nput B

Outpist QB

Data

InputC ©

+—o Qutput QC

Data

InputD <

Load o>

BPIN ARRANGEMENT

Duta
lepyt

Cutpuss

Loputs

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
Hold time th 3 - - ns
Enable time b nerhie 40 - - ns

{En bl
[ e
t

“!:

3

G

g«

Load

& , €

p—a
—I 16 | Yer
_Q, Boab 5] s
lnputs
—1Qa CK 4—=d 14| Clock
Ripple Ripple
C Cie Clock | i ipurs
—nmu,mm.n— 12 [ Max Min

n—_l_l.l Loxd ]

10 | D }"\P\l‘i

-y

[Top View)




HD74LS190

BELECTRICAL CHARACTERISTICS (Ta= 20~ +75C)

Item Symbol Test Conditions min typ" max Unit
Inout volt Vin 2.0 : - v
nput voltage Vie - 0.8 v
Vou Vee =475V, Viu=2V, Vi =0.8V, Jou= — 400uA 2.7 - - | ¥
Output voltage Vort Vee= 4,75V, Vine 2V, Vie=0.8y  os=dmA e 0.4 | v
‘ Ioi =8mA - - 0.5
Eneble b 60
Ve=5.25V. Vi=2, + -
Others Irn te=5,25V. Vi=2.7TV ' - 20 uA
Enable _ B - - —-1.2
Input current Others 1D Vee=5.25V, Vi=0.4V - = 0.4 mA
Enable - : 0.3
= V. Vi=
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

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

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

Item Symbol Inputs Qutputs Test Conditions min typ max Unit
Maximum clock frequency Jrar Clock QA.Q8.Gc.Qp 20 25 - MHz
eLu - 22 33
o Load Q4.Qn.Qc.Qn - 13 50 ns
[ - 20 32
. A B.C. D Qa.Qr,Qc.Qn 27 20 ns
iPLy X - 13 20
o Clock Ripple Clock _ 16 24 ns
tPLH Clock Q4.Qnr.Qc.Qn Cr=15pF ! -~ 16 24 ns
. . tPHL - 24 36
Propagation delay time toin R =2kQ — 28 PP
o] Clock  Max/Min - 37 52 "
ey I - 30 45
trr Down/Up Ripple Clock — 0 5 ns
tPLK X - 21 33
tows, Down/Up Max/Min 22 33 ns
tPLi - 21 33
| .
tere Enable . Ripple Clock — 7 33 ns

ECOUNT SEQUENCES

Losd
A
B
c
b J -
Clock pipligigipigEpipipipup iy
BownsUp ] I
Enable ¢ 7] |
LTS | N Sy | | I S
e il Ay
R | — 2. Count up to eight, nine (maximum),
L | ey | N Iy S zero, one and two.
e ull f 1 :- I(;':\::Itt down to one, zero (minimum)
iy i lls 9UT| . 2z ou, Wt nine, eight, and seven.
».i be——Count Up——stelnbibira]  pm——Count Down—-—=f
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ETESTING METHOD

1} Test Circuit

45V

[nput "
E Max/Miny Sume ax Load Circuit 1.
> i — v 1...'
Pl g Q Same a5 Load Cireit 1.
Zorar = 500 M el
4’. @ —C Quo<—]  Same as Load Circuit L.
P Qr—l—‘m { " Sume ax Lowd Cireuit 1|
o e

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

Waveform 3. Clock—Q

et S
irme
L

Waveform
w

\—I @

KL

——— e OV

kL

Data Input

E1g

Load Laput

Clock
q--n

\

w
1av
I DownfUp
w?» for v \ ov
ale
v

\ o

Von

1.3V

Qutpat Q

—_\ 5%
1] o

Ed
5

Input pulse: t77 g, t 25108, PRR=IMHz, Duty cycleg50%

Waveform 1. Load—Q, Data—Q

13V

ki)
LIV \ 1.3V
oy
\ X v
AV A
j L3 1.3 ov

1.3V
| LI

Vou
L3V 1.3¥
e 1ree You

Enable =0y 3

{LW .
| Vor
L ey =t thne

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
solid line, and data inputs B and C are held at the low logic level.

Waveform 4. Clock—Max/Min

-\ S "
w[ * \ o

Note) Conditions on other inputs are irrelevant

Waveform 2. G—Ripple CK. CK—Ripple CK, Down/UP—
Ripple CK, Down/Up-—Max/Min

v
Lot | f o
-
Down/Up \ {1.3\1' \ 1.3
o
kg
Clock Liv 1Y
fv | "
L
¢ \
o
oL L You
Ripple/Clack 1.3V 13V 1.3Y 13Y
Yoo
L
Max/Min 13Y 1.3V
Voo

Note) Al data inputs are low

Down/Up \ W
o
{ w
Closk L 13V LIV \_1 LW fl.:v

e L ov
Man/Min e Vo

Enable= 0V fuv _\Ll.:w 13 13¥ v
at

b | e L -w—‘-bﬂ

Note)}

D is shown by the solid line.

Data inputs B and C are shown by the dashed line. Data input




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
clecked simultaneously so that the outputs change coincident
with each other when so instructed by the steering logic. This
mode of operation gliminates the output counting spikes nor-
mally associated with asynchronous (ripple clock) counters,
The outputs of the four master-slave flip-flops are triggered on
a low-to-high-tevel 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 simply
modifying the count length with the preset inputs. The cloek,
down/up, and load inputs are buffered to lower the drive re-
quirement which significantly reduces the number of clock
drivers, etc., required 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 enabl-
ing is used. The maximum/minimum count output can be
used to accomplish look-ahead for high-speed operation,

E RECOMMENDED OPERATING CONDITIONS

EBLOCK DIAGRAM

Clock

Downsb'p o

Data
input A <

Enable G

Dala
tnpot B

P
Tt €

Dt
hput I

Taad .

HPIN ARRANGEMENT

Datn B
Enput

o
-]

0

Oulpuli[
]npul]{

Ouiputs

Ennble G| 4

Down/Up

&
Qo

1A

GND

T

Item Symbol ©  min E 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 tim;a t 3 - T ns
AEnnble time tenable 40 ns

192

L MaxeMin
I hpiit
- Oulpatigs
« < QOupu i
- < utput Lk
e Ougn une
A
[ __l 16 | vec
B
1% A1 15| Dutn A
Inputy
—id CK fef 14 | Clock
Ripple Ripple
¢ Clock P—1 13 I
Cloek Ovtputa
1 Dn/Cp Maz/Mn [-—t 12 | Max/ Min
1 4c Losd P—9 1! | Load
F—oe , {100 Jinps
[E—— 9 |Deta D
Top View.

. Ripple
Lok




HD74LS$S191

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

Item Symbol Test Conditions min typ" max Unit
Inout voltage Viy 2.0 = - v
nput voltag Vir - - 0.8 |V
Vou Vec=4.75V, Vin=2V, V1L =0.8V, o= —400:A 2.7 - - \i
Qutput voltage Vor Vo= 475V, V=2V, ViL=0.8v | Loe=dmA = - 041
Ior=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=0. 4V — - " mA
Enable: _ .... - - 0.3
Others L Vec=5.25V, Vi =7V - - T 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, Iix = —18mA — - —1.5 v

* Yoo=5Y, Ta=25°C
** Ioe is measured with all outputs open and all inputs grounded.

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

Item Symbol Inputs Qutputs Test Conditions.| min typ max Unit
Maximum clock frequency Juaz 20 25 — MH:
tPLH — 22 33
oL Load Qa, Qs, Qc, Qo — 33 50 ns
trLy - 20 32
P Data A B,.C.D Qa, Qs, Qc, Qo — 37 m ns
trLk . - 13 20
. Clock Ripple Clock — 16 24 ns
tPLy - 16 3]
. . . Clock Qa, Qs, Qc, Qo Ce=15pF — 2 % ns
Propagation delay time
toLH Clock Max/Min Ri=28 — 28 42 ns
tPHL - 3 52
tPLH . — 30 45
PHL Down/Up Ripple Clock — 20 T3 ns
Ly . — 21 33
e Down/Up Max/Min — 7 23 ns
tPLH . — 21 33
TPHL Enable Ripple Clock — 22 3 ns

HCOUNT SEQUENCES

Lowd
! A
Dats B
Inguts’ ¢
D
Clockh
Down/Up | —
-
Enabhe G 1 lilystrated below is the foligwing sequencs;
@y 1. Load {presst) to binary thirtesn.
[ 1 [ L 2. Count up to fourteen, fiftean {maxi-
o oo — [ mum), zero, one, and twoa.
- . Count down to one, zero (minimum),
Max/Mi !
. n 2 | s B I fiftean, fourteen, and thirteen.
wple  _ ] | N}
Clock wfw 5 0 0|z 2 1 uu 5 uon
la——Count Up. LT I S o
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BTESTING METHOD

1) Test Circuit

45V

Input =
S
[
k4 A
F.C. H B Or—l—{ Sume us Lond Crrevit | ]
Lout =500 [
—Mr F o 0-——1-iﬂ Same an Load Circuic 1 f
0 bl e w2 Lowd vt 1.
9 Notes) 1. Oy includes probe and jig capacitance
5 “ et b 2. All diodes are 152074 (B).
Waveform Waveform 3. Clock—Q
i R iN:
W v
Dara Input LM——\_[
ata Inpu ) \ ’_,.; N
Rli% W
e vy Daa /
, TA~ DI oy
o W
Lond Input Down/Us \
v

e L
| irew Llock \ 1V \ iljv
Von @ —— 3\/
oN
Cutput { \ Erable =0V {I.W 13V Yo
bos e trme

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

Waveform 1, Load—Q, Data—Q Waveform 4. Clock-~Max/Min
— e W L““*j_/
Lond 1.3V &EV
04 N
I aw o
Data - neo
VA-D 3V
_____ 3 — Von )
Output @ i 13V 13v Lav v Uown/Up
______ I Y TR
L
=4 — - cmh—\_]
Max/ bl
Enuble =0V

Note) Conditions on other inputs are irrelevant. =

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

W
w w
v
DownUp \ J!rl W Y
w
W
Cloca ) fi3v
1% \ o

v
irni irns paLl Vou
Rigple/Clock L3V 13v l v | flav
TVM
ry i Vou
MaxMin v Y.
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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 tha 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 low-to-high-level transition of
either count (ctock) 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 level is applied.
The clear function is independant of the count and load in-
puts. The clear, count, and lead 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 oulputs are available to cascade both
the up-and down-counting functions.

The borrow output produces a pullse equal in width to the
count-down input when the counter underflows, Similarly,
the carry output produces & pulse equa! 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

HBLOCK DIAGRA
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BPIN ARRANGEMENT

Duta B
lnput
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Item Symbol | 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 [ 20 - - ns
Hold time h 3 - - ns

1Top View)

Load
Data C 7 Inputs

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

Ttem Symbol Test Conditions min typ”® mak Unit
Viu 2.0 - \'
Input voltage
Vi - - 0.8 ¥
Vou Voo =4.75V, Vig=2V, Vi =08V, Jow= —-400:A 2.7 - - \'
Output voltage oL =4mA - - 0.4
Voo Vee =475V, Viu=2V, ViL=0.8V v
for =BmA - - 6.5
I Vee=5,25V, Vi=2.7V - 20 uA
Input current Ire 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
* Veeo=5V, Ta=25°C
** I~c is measured with all outputs open, clear and load inputs grounded, and all other inputs at 4.5V.
BESWITCHING CHARACTERISTICS (Voc=5V, Ta=25C)
{tem Symbol Inputs Qutputs Test Conditions min typ max Unit
Maximum clock frequency far 25 32 — MH:
tPLE - 17 26
Count-up Carry ns
tPHL - 18 24
t - 16 24
i Count-down Borrow ns
[ Ci=15pF - 15 24
Propagation delay time teLn Re=2k0Q - 27 38
Either Count Q ns
Lot 30 47
thLi 24 40
e w—— Load Q ns
IPHL i - 25 1 40
tPHL Clear Q s 23 I 35 ns
BCOUNT SEQUENCE TR
Losd
|+ I
L
Inputs
o
b
Count Up
Count Duwn
e L | U W
w ] 1 J 1 IR
e 77 L I
o I 1 N
Carrr LI
Borrew ]
] 9 ) 1 2 1 0. % 1 1

Sequernce
IMusi rated LU L D S Up——af e Coumt nn..—-l

Clear  Presm
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ETESTING METHOD
1) Test Circuit Waveform=2 fu.., ters, teur (Count Down)

¥ee

w
Load circuit 1
TTTTYTTTTTTTTR fom 1a¥ flav ;.
wo i \ / v
N el [ Mensure st tyes)
L e Queput E_‘E_C:"‘______ " _J: (Measurt at tasi Iy -
q
L e —
. Carry Q. \ 12V L3y L3v
g A C Voo
P.C. E —a Q. v !M_[Memre At teea! trex |(Messure a1 tesz)
Zowt=300 s —C ¢ [ — Yor
Jum
,], “ o"“ @ L3V 13¥
:"" Ouger e - Outpurs e [(MHonsre 0t s el Meamure st tos)
Ly
Smik: —
’;r Qe 1.3v 13V
iy Vor
Notes) 1. Cr includes probe and jig capacitance. tpus [{Meunure at 1oen) trean|{Measure ot tos)
2. All diodes are 152074 (D). : Von
Input pulse: t7pg, tryes7ns, PRR=500kHz (Data input). & - -
PRR=1MHz (except data input) ’ " You
Duty Cycle=50% (Measure at hos)

{Mensure belore | clock of tave}fznel  tiie
4 You
Waveform=—1 fua., trin, trar (Count Up) Borrew v Ha
Vou

Notes) 1. for fimax, FTLH=ITHLS2.5n8.

2. ty is reference bit time when all cutputs are high.
Waveform—3 tees, tews, (Load, Clear—Q)
L4 trag
w
Clear
v
Dutputs
w
Date Inputs
(A-D) ov
feraiMonsure &t tou} I
T
Losd
o
t]“‘n':‘“h:::) trws 1ren{Moasure st Luere}
"[ i Yor Var
Carry L3V %JV Q Lav L3V 13v
LT
Notes) 1. Input pulse: r77 z<'ins, tryr £7ns, PRR=1MHz, duty cycle 50% N I ulse: 7
2. fof fimax, ETLH, tTHLS2.508 ote) Input pubse: f77 4 7ns, f7pSTns
3. 1y, is reference bit tirne when all outpuis are low,
2) Testing Table
Item From input Lo Inputs Quiputs
output CLR | Load| Up [Down| A B C D Qr | Qs | Qc | Qv |Carry|Borrow
GND [ 45V | IN [ 4.5V | GND | GND |GND | GND | OUT | OUT | OUT | OUT | OUT [ —
Jaes GND [ 4.5V [ 4.5V | IN |GND | GND |GND [GND | QUT | OUT {OUT |OUT | —~ |OUT
Up Count GND | 4.5V IN | 4.5V | GND [GND |GND | GND | OUT | OUT | OUT [ OQUT | QUT.| -
tPLi Down Count GND | 4.5V | 4.5V | IN |GND | GND |GND | GND [ QUT | QOUT | QUT |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 [QOUT | QUT | - —

* for initialized




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
— Dutput
| Carry
M Cutput
Duts j—
Input A e’
Down
toom oo e o
Up Count o——{Do A
Data
Inpw B 1 »r
] o Ourput
T 7]
Data p
Inpwt T : |
o} —g—wreo Output
T Qe
L &
Data
Input &
Clear o———«Doj 05
wolge——st Dutput
T Qv
Load :»———Q J

B RECOMMENDED OPERATING CONDITIONS

-provided which forces all 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.

BPIN ARRANGEMENT

[
e’ O—__ [#]*

B
Q‘I 2 0 A==t 15 iD-u A
Quiputs Inputs
Q‘l 3 [N Claar 14 ICIur
(‘;:::(l A __4&::' Borrsnfo——4 13 | Borrow
Inputs Ouiputs
‘CJ:“‘E o camp— 12 | currs
qcl s —{&  Lesdo—d 11 |Load
Outputs

[nputs
QDE—Q. e BILIE
CNDE I—E Deta D

{Top View)

Ttem Symbol | min typ max Unit
Clock frequency Jriacs 0 - 25 MH:z
Pulse width b 20 - - ns
Setup time (Clear) tatctears 40 — - ns
Setup time [ 20 — - ns
Hold time b 3 - - ns
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BMCOUNT SEQUENCES

e [}
Lo
L | LI ILITIIIIIICIDTZITITIIIC
pue { i TiIzoooooIIIiiis
el e g | oo oo CooooooonTIIIC
» ~ o ooooLoIIDIICTCZIZIoItzC
Count p oy
Cowst Wown I
[ L. L1 roiuri
o L - J | S | |-
gt L
T 1 J lilustrated below is the following sequence:
[ 1 | paa—— 1. Clear outputs to zero.
U 2. Load (presat} to binary thirteen.
e 3. Count up to fourteen, fifteen, carry, zero, one, and two.
Bo i ir-
" " 11 Woas e L2 1 B I TR 4. Count down to one, zero, borrow, fifteen, fourtean, and thir
teen,
bt —— L unnt l"——‘- Coumt Lk

Clenr Preues

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

Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - v
Input voltage
Vi - - 0.8 v
You Vec=4.75V, Vig=2V, Vit=0.8V, lon= —400uA 2.7 - - Vv
Output voltage Voo | Veomd.75V, Vig=2V, Vi =0.8v  |oi_tmA - ~ LI
foL=8mA - - 0.5
Iru Vee=5.25V, Vi=2.1V - - 20 #A
Input current Ire Voe=5.25V, Vi=0.4V - - ~0.4 mA
It Vec=5.28V, Vi=7V - - 0.1 mA
Short-circuit output curren Ins Vec=5.25V —-20 - —100 mA
Supply current** Iec Vee=5.25V - 19 34 mA
Input clamp voltage Vix Voe=4.75V, iIn=—18mA - — ~1.5 v

* Veoo=5V, Ta=25°C
** Ioc is measured with all outputs open, clear and load inputs grounded, and ail other inputs at 4.5V.

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

Item Symbol Inputs Qutputs Test Conditions min typ max Unit
Maximum clock frequency Suar 25 32 - MH:z
t - 17
ke Count-up Carry 26 =
tPHL - 18 24 ns
¢ - 16
i Count-down Borrow 2 o
teni, Co=15pF - 15 24 ns
Propagation delay time t =2kQ - 27
Y i Either Count Q k=2 38 ki
tPHL - 30 47 ns
[ - X
s Load Q hid =
teHL - 25 40 ns
tenL Clear Q - 23 35 ns




HD74LS193

IBTESTING METHOD Waveform—1 fu.., trin. teas (Count Up)
1) Test Circuit R
3v
Count /1:\— Lav
Ue o—j ov
"I.I—-l."'. '"’[(H-'IIH

{Messure st R baar) Vou
Ll T ha 1.3¥ / ;
— You

tratiMensure pra{Mensure st toe)
Al taes) You

.

Zour= 500

-

RS

& Same ax Load Circuie 1. Vor
Qytpun

T Outpat
|——=of Load & S Same an Load Circurt 1.
Clear ? Qe
Qo Seme ax Losd Circuit .

See Testing Table

= e N

trur(Measure ferpa{Mearurt at fass)

a
Notes} 1. Cy includes probe and jig capacitance. Qe
2. All diodes are 152074 @ .
Input pulse: CTLE lTHLéTn! LI”:?::!“!ET:} trus  ftecwiMensure a1 Lol
Duty Cycle<50%, PRR=500kHz (Data input) W Vor
PRR=1MHz (except data input) Corry 13V FLav
Ver

Notes) 1. for fmax ITLHtTHLS2.508,
Waveform—2  fu.., teun. tens (Count Down) 2. fpis reference bit time when all cutputs are low.

(2T} LT '-.:':'
Cou 1.3v W
Down 0% 0¥ 1. 1.3¥

N LA Wavetorm—3 tpew, tew:, (Load, Clear—Q)
IMassure at tossitemt tpin [(Menaure &1 1ose)
1 Vou v
& \ il Clear
tony f Mosvare at fuer} trix{ Mosre "V:“) ov
Vow =3
& L3V L3V
n Vou Dain inpyts
Outpns traufblvasure st teui) troej(Mausure nt st Rl
—_— Vor
a ﬂmv ! Imv —
trmi |(Mensure at o) LK (M;;,v:l“J Lord
temt | [Heam
f Vou feay
Qv L3v : L3V
[Measure before 1 clock of tess){irm m.........v‘.’.l..] 4 13V [ Lav
. Yor Vo
Burro Vo Note) Input pulse: rrp rs?ng, frgyr <7ns
Notes) 1. Input pulse: f7z < Tns, freyp s 7ns, PRR=1MHz, duty
cycle 50%
2. fOI frmax, tTLH. tTHES2.508
3. 1, is reference bit time when all outputs are high.
2) Testing Table
I From input Inputs Outputs
tem 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 -
fes 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 -
t
I Down Count | GND | 4.5V | 4.5V | IN | GND | GND | GND | GND | oUT | OUT | ouT [ oUT | - [ouT
Load—Q GND | IN [ GND | GND | IN IN IN IN | OUT | OUT | OUT | OUT - -
tPHI
e Clear—Q IN | IN° |GND | GND | 4.5V | 4.5V | 4.5V | 4.5V | OUT | OUT [ oUT [oUT | - | -
* for initiatized
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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, paratlel outputs, right-shift and left-
shift serial inputs. Operating-mode-control inputs, and a
direct overriding clear line, Tha register has four distinct
modes of operation, namely:

Parallet {broadside} load

Shift right {in the direction Q, toward Qp)

Shift left (in direction Qp toward Qa}

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 putse when S0 is high and S1 is low. Serial data

EBLOCK DIAGRAM

for this mode is entered at the shift-right data input. When S0
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 t ———1 16 I Ver
$hilt CR o
Ri;htE R & il
Serial-lnput
“‘l 1 —qa & |
3 Parallel
8 E B a& 13 | G | Owiputs
Parallel
Trput e
cl s —c w—q12 | %
DI s —o CK 1| Cleck
Shil
u;“lr.—.l_ S|-—----I0IS|1
Serinl Input 5 Mode Contro!
GNDl 8 i ]s'J

(Top View}

ECOUNT SEQUENCE

Puraliel Inpate e JSLLAUUALAUAUAALALNLIAUUURUNLE
Mode [s L
n ¢ Control I 0

Pl (P o I o ey W—
R s M 3 5 W
gt Las 1 17 T . R e L — S
‘ T ! ) T T e T T o,

:.u.i': }‘ Shilt » —REL -t ; :

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

Input Parsllet-lnpwiy ¢ _...E.F;'l : : E E H

- - L b= 'L% . : T ’ :-
o = : HT——— T
— I 1 i = e

Cluar s [ v 1
@ @ « » B VLo I, = S I A R
rerieT Gemen Cluar Losd s Shift Right —=i  re—Shift Latt —=t=——Iahibst ---c—I:"
HEFUNCTION TABLE
Inputs Qutputs

CLEAR MODE CLOCK SERIAL PARALLEL Q Q Q Q
S S LEFT |RIGKT | A | B | C | D * ° ¢ °

L x X x X x x X X X L L L L
H x X L X X X x x X Qac | Qeo ] Qco | Qoo

H H H T X X 5 b ¢ d a b ¢ d
H L H T x H X x x x QAn QBn QCn
H L H T x L X X x X L QAn QBn QCn

H H L ) H X X x X X Qe Qow | Qoa | H

H H L 1 L x X X X x QBn Qca Qon L
H L L X x X x X X X Qas Qeo Qco Qos

Notes) 1. H;high level, L;low level, X; ielevant tions were established.

t; transition from low to high level

. ; transition from high to low level

a~d; the level of steady-state input at inputs A, B,C, or D,
respectively

5. Qag~Qpo; the level of Qa, Qp. Qc. of Qp, respectively,

before the indicated steady-state input condi-

rwmr

6. Qan~Qpn; the level of Qu, Qp. Qc, or Qp, Tespectively,
before the most-recent + transition of the
clock,




HD74LS194A

EBRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit

Clock frequency Jetoer 0 - 25 MH:
Clock pulse width tuiCK) 20 - - ns )

Clear pulse width teC LR 20 - - ns

Mode Control 30 - - ns

Setup time A,B,C,D,R, L. (- 20 - ns

CLR {inactive state) 25 - - ns

Hold time t | 0 1 - - ns

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

Item Symbol Test Conditions min typ* max Unit

Viu 2.0 - - J v
Input voltage

Vir - - ! 0.8 v

Vou Vee=4.75V, Viy = 2V. ViL=0.8Y, fon= — 400p A 2.7 - - Y
Output voltage Vou Vec=4_75V, Vig=2V, Jor=4mA - - 0.4 v

Vie=0.8V JoL=8mA - - 0.5

I Vee=5.25V, Vi=2.7TV - - 20 uA
Input current e Vee=5.25V, Vi=0.4V - - —0.4 mA

It Vee=5.25V, Vi=TV - - 0.1 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

* Ver=5V, Ta=25°C
** With all outputs open, inputs A through D grounded, and 4.5V applied
te S,.5,, clear, and the serial inputs, foc is tested with a momentary

GND, then 4.5V, applied to clock.
BSWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25T)
Item Symbol Inputs Qutputs | Test Conditions min typ max Unit
Maximum clock frequency Jmax 25 36 - MHz
tPHL Clear Cr=15pF - 19 30 ns
Propagation delay time teLn Clock Q Ri=2kQ - 14 22 ns
teHL Clock - 17 26 ns
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ETESTING METHOD

1} Test Circuit Ve  Ouipat
Q

R N
. :

1——4 CK i Losd circwit l:

4 ]

1 1

1 1

1 1

1

Id
Lot {3, Q| _L“ H"
:E e E1] '
= - Dutput | ;
P.G. ¥ L | i
%
[~}

Qo -ﬁi Same o3 Load Cirenit 1.

— A W‘
4 [? @ Same as Load Cirenit 1.
—-C Ot put]
f |

CLR

I

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

2} Testing Table

. Inputs Outputs
Item |From input to output ks S0 CK L R ry B C D ™ . x ®
right-shift 45V |45V I GND| IN | 4.5V IN | GND | GND | GND | GND | OUT [ OUT [ OUT | QUT
Jrex 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 | QUT | OUT | OUT
tpuL 45V |45V |GND| IN | 4.5V IN |GND|GND | GND | GND | oUT | ouT | ouT | OUT
treh Clock~Q 45V |45V |GND| IN | IN | 4.5V | GND| GND | GND | GND | OUT | OUT | OUT | OUT
Waveform—1 (fm., CK-+Q} Waveform—2 (Clear—Q)

ey L
v
v
CK [
o ov
v " 3V
L.R
Clear
oy o
|y trex
You v
on
Q Q

Var 1.3V

Notes) 1. Rightshift is measured with Qg at tyey, Qp at ty42, Q¢ Input pulse: ¢ty <1503, t g7, <608
8t tgea, and Qp at toiq Leftshift is measured with Qu - =

at tgeq, Q2 tys3. Qc 3t tgen, and Qp at 1oy,



H D 74 LS 1 9 5A.4-bit Parallel-Access Shift Registers

This 4-bit register features parallel inputs, paratiel outputs,
JK serial inputs, shiftload 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 Q)
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/load 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 N
Inputs Clear | 2 [— 16§ vee
2 ] I: Clear :]
) E:— 15 ] @
Shat Load oo IS"'::
Control % e E»—«g Gof—q 14 |
= = AE—-A Qef—1 13 | @ } Ovtpura
Poratie “E"—' B Q12 @
Clock ey cE—'c Gob—{ 11 | &
Clear
_— A R R ] E——‘ DSh:l\«' uEdKo-— 10 | Clock
" b «H L GND] & 9 | Shiti/Load
.?' ) Q @ Golo 1Top View)
Paralle] Quiputs
BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Clock frequency Setocr 0 - 30 MH:z
Clock puise width o : [N A!ﬁ e ns
Clear pulse width | tett Li ) 12 . ns
S } R
Shift/load _ i 25 | |
Setup time ! Seiral and parallel data tss ‘ u]S | ns
i Clear inactive-state . 25 : -
Release time L betease : - 5 ns
Hold time s j 0 I - ns
BFUNCTION TABLE
Inputs 7 B . ) Qutputs
Serial Parallei ! ~
Clear Shift/Load Clock f % A B c D Qa Qs Qo Qn Qu
L x X X X X x b3 X L. L 1 L H
H L 1 * X 8 b < d . a b ¢ d d )
H H L x P x x % x Qao Qro Qoo Que [s71
H H 1 L H % x x X 1 Quo Qao Qe Qua [
B H H 1 L L b X b e L Qan 1 QHe Qin Quin
H H 1 H H x X X X H ! Qan Quin Qen Qcn
T H H 1 H | L | x | =] x | x © Q| @ | Qu | Qo | Qo
Notes) 1. H;high level, L;low level, X; irrelevant 5. Qap~Qpo; the level of Q. Qp. Qc. or Qp, respectively,

1

1. 1, trapsition from low to high level

3. o; trapsition 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 wete established.

input condi-

6. Qan~Qpn; the level of Qu, Q. Q. or Qp, respectively,
before the most-recent t transition of the

clock.




HD74LS195A

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

Item Symbol Test Conditions min typ® max Unit

Viu 2.0 - - v

Input voltage v — — 08 v
Vou Vee=4.75Y, Vig=2V, W =08V, Jou= — 40 A 2.7 - - v

Qutput voltage _ Vee=4.75V, V=2V, Tor=4mA — - 0.4 v

Vie=0.8V foL=8mA - - 0.5

Iw Vee=5.25V, Vi=2.TV - - 20 kA

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

* Voo=5V, Ta=25°C N
** With all outputs open, shift/load grounded, and 4.5V applied to the J, K, and data inputs, I is measured by applying 2 momentary ground,
followed by 4.5V, to clear and then applying a momentary groynd, foliowed by 4.5V, to clock.

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

Item Symbol Inputs Qutputs | Test Conditions min typ max Unit
Maximum clock frequency oz Clock |Qa~Qop 30 39 - MH:z
PR Clear [QA—-Qp C.=15pF - 19 30 ns
Propagation delay time tPLH Clock  |Qa~@, To R.=2kQ - 14 22 ns
tPHL - 17 26 ns
S COUNT SEQUENCE

Cloet N O Y U I I

Clesr

[npuls

Serial { J J [T L
-

Shift Loud u_l_

Puratlet B L

Datn P,

Inputs [ IH'__I
D L

» o 1 1
e [ 1
S [ L1

Outputs J

Serial Shilt | }——s"i.l Shify ——=

Clar Losd

-




HD74LS195A

HTESTING METHOD

1) Test Circuit o)
(Rl
N\
CK
Imem Shifr/ Load
4
P.C
Zourw S0% 3
r A
' o —T_-‘
T b N Owput
&
PG
N
Outpt
Zout =500 o
Qo

¥ro

Sama a0 Load Crrcwic 1

Same a1 Load Cirrunt )

]

Seme as Load Crromt 1. —I
|

|

Same a2 Load Crrcunt |

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

2) Testing Table
ltem From input _ Inputs Cutpuls N
to output CLR |Shift/Load| J K |CK A B C D | G i Qs | Q¢ | Q | Qo
fans 45V 4.5V |4.5V|GND| IN [4.5V|4.5V 4.5V !4.5v|ouT|OUT|OUT|OUT|OUT
trni gffjrq‘l: IN | GND |4.5V[4.5V i IN |4.5V|4.5V | 4.5V ) 4.5V | OUT | OUT | OUT | OUT | -
trLn 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 :'“'"‘ "
Clear % rm% B
. LV
”t‘uf% L2 P oy
Clock
Duta
Shil1/ Load
p——irEL
Ouiputs @

Notes} 1,
2.
a

4,

206

Input pulse; {TLHS15ns, f7pyr £60%. PRR=1MHz, duty
cycle 50%

A ciear pulse is applied prior to cach test.

Propagation delsy times (fp; 5y and tppyy ) are measured at
tnw. Proper shifting of data is verified at fy+ 4 with a func-
tional test.

J and K inputs are tested the same as data A, B, C, and D

inputs except that shift/ficad input remains high.
. ta; bit time before clocking transition.
. fpey: bit time after one ciocking transition.
. tye4q: bit time after four clocking transition.

-~ On




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

HEPIN ARRANGEMENT

]AE
IBE

16 [ ¥eo

1 Rext/
15 Cext

{TTL hysteresis) for B input allows jitter-free triggering 1CLR| 3 E 1 Cent
from inputs with transition rates as slow as 1V/s, providing Wl E 1
the circuit with excellent noise immunity of typically 1.2V, _
A high immunity to Voo noise of typically 1.5V is also wps 12 =2
provided by internal latching circuitry. Once fired, the outputs me I’m‘"
are independent of further transitions of the A and B inputs 2 Res

and are a function of the timing components, or the output Cext E lad

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

GNDE

9 I?J\

{Top View)

HBLOCK DIAGRAM (!2)

—f>

virtually independent of V¢ and temperature.
In most applications, pulse stability will only be limited by
the accuracy of external timing components. Jitter-free opera- :’ e .
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
100kS2). Bo— -
Throughout these ranges, pulse width is defined by the rela- g ~q
tionship: t,, fout}=Cext* Rext* 1n,2. Claae
HEFUNCTION TABLE g
Inputs Qutputs
Clear A B Q Q
L X x L H
H x L H
e x L L H
T w L t I ey
H i H L L
t L H L =N
H; high level, L; low level, X; irrelevant. 1; Transition from low to high level,
+; Transition from high to low level. I1; one high-level pulse.
Lr; one low-level pulse,
HERECOMMENDED OPERATING CONDITIONS
Item ‘ Symbol min typ max Unit
Rate of rise or fall Sch‘mlt.t input, B Vi 1 _ - V/s
of input pulse logic input, A 1 — — V/us
Input pulse width AorB fetin i — — ns
Clear botciear) 40 - -
Setup time ™ 15 - - ns
External timing resistance Rext 1.4 - 100 kQ
External timing capacitance Cent 0 - 1,000 uF
Rr=2kQ - - 50 .
Duty cycle R 100k — — P %




HD74LS221

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

Item Symbol Test Conditions min typ® T max Unit

A Vrt Vec=4.75V 1.0 2.0 \Y

hold voltage Vr~ Vec=4,75V 0.8 1.0 - v

Thresho # 5 vi' | Vee=4.75V B 1.0 2.0 v

Vr- Vec=4.75V 0.8 0.9 - Vs

) Vow | Vec=4.75V, o= —400uA 2.7 - — v
Qutput voitage IoL=4mA - - 0.4

Vou Vec=4.75V oL —BmA — - 05 v

Irn Vee=5.25V, Vi=2.TV - - 20 uA

Input current A I Vee=5.25V, Vi=0.4V - - —0.4 mA
B, Clear - - -0.8

It Vee=5.25V, Vi=7V - - 0.1 mA

Short-circuit output current los Vee=5.25V —20 - ~100 mA

Supply current Iec Vec=5.25V 2::::2::‘: : 41; ;; mA

Input clamp voltage Vi Vee=4_75V, Iiwv=—18mA - - -1.5 v

* Veo=SV, Te=25°C

WSWITCHING CHARACTERISTICS { Vec=5V, Ta=25C)}

Item Symbeol | Inputs {Outputs Test Conditions min typ ( max Unit
A Q - 45 70
tPLH B Q 35 55 ns
) ) A Q Cese=80pF - 50 80
Propagation delay time tPRE M‘“—é 3 | Ron= 20 — m po ns
| true Clear Q } Cu=15%F - 35 55 ns
trew Clear Q ! R=ae - 44 65 ns
Cenn=80pF, Ren=2kQ 70 120 150
_ | Coi=0, Ru=2k0 20 a7 70 | s
Output pulse width feiaw A or B1Q or Q! Cen=100pF, Rou=10kQ | 600 | 670 | 750
| ! i Cert=1uF, Renr=10kQ 6 6.7 75 | ms

ETESTING METHOD

1} Test Circuit

A lapu

)

Cemt | Rea

Zawe = 500

H Ingui Cew Remr ¢ Camt
<

-
Lot = 500
CLR input [ Seme o9 Load Crrcust 3
’l' LR

PO
Zowt = 500

-
3

Notes) 1. C includes probe and jig capacitance.
2 All diodes are 152074 ().
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HD741.S221

Waveform
frex atTAL
w
0%
B Inpat 1.4% Lavy
10% 0% v
[e-———— 603

W

CLR Tav /
A\ av

Pt L.
U1 _-I w

Q
W 1.3V

1.
fo—trin
You
L] 13V 1av
You

Trigger from B, then clear (A input ig low).

trae
50 3V
LY ﬁg\
10% {1 4 S
Bl
et & S0ns—
w
CLR LV ’
nv

Vou

Trigger from B, then clear (A input is low),

ov

Tr L]
Triggered,
\\
N \

——— —
Not Traggerad

Clear overriding B, then trigge: from B.

Triggering from positive transition of Clear.

tren

[$4.13 b e
A ;;xr i "
LW 147
MIEY 109 w
2 Eung-——eq
w
CLR \
(LY
uwy
LIY) i
Vox
u
13y 144
’ e Vur
[FY]
——t Vg
[+] 1.3y %:\
- Vur,
r=teni
Trigger from A, then clear (B input is high).
ruL o et trin
T w
A
1% 1%, . o
Q Yun
1.3V B Ak
Vo

Trigger from A (B and clear inputs are high).

Note) Input pulse: t7p < 15ns, iy 56ns, PRR=1MHz




H D 74 L S 240 @ Octal Buffers/Line Drivers/Line Receivers {inverted three-state outputs)

MBLOCK DIAGRAM (l2)

HEFUNCTION TABLE

EPIN ARRANGEMENT

Inputs Output S
P A Y 1(;EJ?’-; 20] Vee
H x z “"E‘ﬁ:”\\é‘?_LE 2t
L H L v, E \ 18] 1¥:
L L H a4 —%-\ :\'{]— 17] 240
Note) H; high level, 5] \_ L L
L;low ievel, w6 F—% %—E 2he
X, irrelevant ™ E \ )
Z; off (high-impedance) state \_—
of a 3-state output I K -%—\ %— 13| 2a
2%, E EI "
avo 10 \%— T e
Top View)
BELECTRICAL CHARACTERISTICS (Tq=—20—~+75C)
Ttem Symbol Test Conditions min typ”® max Unit
Vin 2.0 - - v
Input voltage
Vie - - 0.8 v
Hysteresis Vre=-Vr | Veew=4.75V 0.2 0.4 - i v
Vee=4.75V, Vie=0.8V, Jor=—ImA 2.4 - -
Vou v
Vins 2V Vie=0.5V, jox=—15mA | 2.0 -
Output voltage
Vee=4,75V, Vin=2V, loL=12mA — - 0.4
Vou v
ViL=0.8V for=24mA - = 0.5
fozi Vee=5.25V, Vin=2V, Vo=2.7TV - 20 uA
Output current
ozt Vie=0.8V Vo=0.4V - - 5 —20 A
Iin Vee=5.25V, ¥i=2.7V - - 20 ui
Input current Iio } Vee=5.25V, Vi=0.4V - - -0.2 mA
It Vee =525V, Vi=1V - 0.1 mA
Short-circuit output current Ios Vee=5.25V —40 - - 225 mA
Qutputs high - 13 23
Supply
Outputs low ke Vee=5.25V | 26 44 mA
current™” - i
All cutputs disabled ) : - 23 50
Input clamp voltage Vix I Vec=4.75V, Iv=—18mA “ - - :l -1.5 Vv
* Vee=5V., Ta=25°C
** Ire is measured with all outputs open.
BMSWITCHING CHARACTERISTICS (Vce=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
Qutput disable time Cio=5pF, R.=6670Q
thz - 10 ; 18 ns

Note}

210

Refer to Test Circuit and Waveform of the Common Item




H D 7 4L s 2 41 @®0Octal Buffers/Line Drivers/Line Rac?ri\\é%rs;nverted three-state outputs)

EBLOCK DIAGRAM (14) HEFUNCTION TABLE EPIN ARRANGEMENT
Inputs Qutput v
r\lb—k—" i 1G 2G Y ICEJ_% 200 Vee
H L ”'E%_\?‘?_LE] x

oM
_1_1_] 244

181172

L] Y2 L H

L H

Note) H; high level,
L;low level, 1l s

\t
| oy, MaE ——a[>— X; irrelevant 2ve[7] &
_\
\

EAzf 4

Cim X

le oG]
L

A

A

b9hd

Z; off (high-impedance) state
:c B of a 3-state output [ # %

3] 20
c s ]
(Note)
axn [1e 1] 2a
{Top View)
EMELECTRICAL CHARACTERISTICS ( Ta=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
Inout vol Vig 2.0 - = v
L4
nput voltage ™ — — 08 v
Hysteresis Ver—Vr | Vec=4.75V 0.2 0.4 - v
Vec=4.75V, Viw=2V, Vi.=0.8V, fox= — ImA 2.4 - -
Voun AY
Outout vol Vec=4.75V, Vig=2V, ViL=0.5V, for=—15mA 2.0 - -
t
utput vottage v Vec=4.75V, V=2V, |loL=12mA | - - 0.4 v
o ViL=0,8V ToL=24mA - - 0.5
Out ; Iozw Vee=5.25V, Viu=2V, Vo=2.7V - - 20 A
t
utput carren fozL Vie=0.8V Vo=0.4V - - -2 g
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-circuit output current los Vee=5.25V —40 - --225 mA
Outputs high - 13 23
Supply
. Qutputs low Iec Vec=5.25V - 21 16 mA
current
All outputs disabled - 32 54
Input clamp voltage Vix Vec=4.75V, Liv=—18mA - — —-1.5 A%
* Voo=5Y, Ta=25°C
** o is measured with all outputs open.
ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
i - 1 18
Propagation delay time i 2 ns
IPHL - 12 13
CL=45pF, RL.=667Q
X k2L - 20 30 ns
Output enable time
tzn - 15 23 ns
t —
Qutput disable time =t Ce=5F, RL.=6670Q 15 i n
thz - 10 18 ns

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



H D 74 L s 242 ®Quadruple Bus Transceivers (with three-state outputs)

EBLOCK DIAGRAM SiPIN ARRANGEMENT

_ S
AR © @ Transceiver 114 GAB [I ﬂz’ s
r=—" T~ ™
NC [Z EI LBA
o[ LE "
34 E E b
] LT
BFUNCTION TABLE “NUE E "
Control input i Data port status ——
GAB GBA | A B ver e
H H_[Toverting output | Input MRECOMMENDED OPERATING CONDITIONS
L H *
- Ttem ] Symbol min typ max Unit
H L lsolated | Isolated
v on - - -15 mA
L L Input | Inverting output OQutput current ! R bt o -
o, - 24 mA
Notes) 1. H;high level, L;iow level g :
2. *; Possibly destructive oscillation may occur if the transceivers
are enabled in both directions at once.
BELECTRICAL CHARACTERISTICS (Ta=-—20~-+75C)
Item Symbel l Test Conditions min typ® max Unit
1 | Viu 2.0 - - v
nput voltage
4 8 Vie - - ; 0.8 )
Hysteresis Vrt— V| Vee=4,75V 0.2 0.4 | - A
v Vee=4.75V, Vig=2V, V10=20.8V, Jou=~3mA i 2.4 - ‘ v
o Vie =475V, Vin—2V, Vio=0.5V, fon= — 15mA 2 - -
QOutput voltage t
for+12mA - - i 0.4
Vor Voo =4, 75V, Vin=2V, Vi.=0.8V ; V]
foL=24mA - - 0.5
0 fozn Voo =525V, Vin=2V, ViL=0.8V |0 2ulY — - 49 A
tput t = ' =iV, =4,
utput curren s (8 tH 1L Vom0 AV - 200 o
I Vee=5,25V, Vi=2.7V - - 20 uA
A Input Ve =5.25V, ¥1=0.4V, GAB and GBA at GND - - 0.2
1 B Input Hi3 Vee=5.25V, Vi=0.4V, GAB and GBA st 4.5V - - -0.2 mA
t pss
nPut CurTent IGAB or GBA Vee=5.25V, Vi=0.4V - — [ Coz
Aor B ; Vee=5.25V, V=55V - - 0.1 A
m
GAB or GBA | yee=5.25V, Vi=1V 7 - - 0.1
Short-circuit output current |lfos Voo =5.25V 4{) - -- 225 mA
Iecn - 22 38
Supply current** tfecr Ver=5.25V - 29 | 50 mA
Tecz 29 50
Input clamp voltage Vik Vee=4.75V, Iix= —18mA - - - 1.5 v

* Vee=5V, Ta=25°C
** With all outputs open, feo¢ is measured with transceivers enabled in one direction only, or with all transceivers disabled.
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HD74LS242

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

Item Symbol Test Conditions min typ max Unit
N teLy - 9 i
Propagation delay time
tPHL CL=45pF - i2 18
. tzL Ri=667Q - 20 30
Output enable time ns
tzw - 15 23
: t CrL=5pF - 15 25
Qutput disable time Lz LTop
thz R.=667Q - 10 18

Note} Refer 1o Test Circuit and Waveform of the Common Item




H D 74 L S 243 ®Quadruple Bus Transceivers (with three-state outputs)

MBLOCK DIAGRAM

BPIN ARRANGEMENT

I_‘

B Ay
CAB © GCAB | 1 4| Vee
Transceverllid-
______________ NC | 2 GBA

!
|
; 14| 3 .
'
1
t ZAI 4

T Y

.'!Al!

A & 38
GNDI 7 % % 8 IIB

LBaoO—

BFUNCTION TABLE

{ Top View
Control input Data port status
GAB GBA A B
H H Output Input BMRECOMMENDED OPERATING CONDITIONS
L H * Item Symbol | min typ max Unit
H L Isolated Isolated L 7% - - —15 mA
- Qutput current f
L L Input Qutput [ de - - 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
M Vin 2.0 - - v
olt
npat volisee Vie - - 0.8 v
Hysteresis Vit — Vi | Vee=4.75V 0.2 0.4 - v
v Vec=4_75V, Vig=2V, ViL=0.8V, fov=—3mA 2.4 - - v
OH
Vee=4.75V, Viy=2V, Vi.=0.5V, Jon=—15mA 2 - -
Cutput voltage
lor=1ZmA - - 0.4
Vor Vee=4.78V, Vie=2V, Vi.=0.8V v
foi=24mA - - 0.5
0 foz Vee=5 .25V, Vig=2V, Vo =08V |0 21V - - s A
tput t =2, ) VIR=EV, =0,
wiput eurren ozt N "’ Vo=0.4V - - e |
' I Vee=5.25V, Vi=2.7V - - 20 | aA
A inpul Vee=5.25V, Vi=0.4V,GAB and GBA at GND - = —0.2
| B input  |frz Vec=5.25V, Vi=0.4V, GAB and GBA at 4.5V - - - 0.2 mA
t t
nput current 'TAB or GBA Vec=5.25V. Vi=0.4V - - [ ez
AorB ; Vec=5.25V, Vi=5.5V - - 0.1 mA
1
GAB or GBA Vec=5.25V, Vi=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
Ieez - 32 54
Input clamp voltage Vik Vee=4.75V, Iin= —18mA - - -1.5 v

* Veoe=5V, Ta=25°C
*+ With all outputs open, fop is measured with transceivers enabled in one direction only, or with all transceivers disabled.
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HD741.5243

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

Item Symbol Test Conditions min typ max Unit
PLH - 12 18
Propagation delay time
tPHL Cr=45pF - 12 18
tze RL=667Q - 20 30
QOutput enable time ns
tzy - 15 23
! Ce=5pF - 15 25
Qutput disable time “ L
tiz RL=667Q - 10 18
Note} Refer to Test Circuit and Waveform of the Common Item
| ]
—%
U



H D 74 L S 24 @0Octal Buffers/Line Drivers/Line Receivers
{non inverted three-state outputs)

WBLOCK DIAGRAM(z) HFUNCTION TABLE HPIN ARRANGEMENT

m D__%—-o Vi Input Output N
' Y 7]

S
20 ¥eeo

—\\“:7_L_T_’"J 2

o

G A 2=
L H H mE%Q—% 17) 28
.,lb_@__a - L L L ”,E 18] 1%
. e Note) H; high level, 1l 6 RI— 15 [ 24
L; low level, E%-\
‘J\'M—'{?_—o v X ; irrelevant "‘E 1
o Z; off (high-impedance) state IA.E-% \—%— 13] 2m
C»-%A of a 3-state output ZYnEs: \ =1y
wwpfio \%]— 1) 24
I Top View:
EELECTRICAL CHARACTERISTICS ( Ta=--20~ +75C)
Item ! Symbol Test Conditions Min typ* max Unit
Tnout volt Vin 2.0 v
nput voltage —
¢ Vio - - 0.8 Y
Hysteresis Vr*—Vy~ | Vec=4,75V 0.2 0.4 - v
Vi =0 8Y, Jos= - ImA 2.4 - -
Vou Vec=4.75¥, Vig=12V { v
Ve =0.5Y, Jor= - 15mA 2.0 -- - i
Output voltage o —
Vee=4.75V, Vin=2V, lor. =12mA - .- 0.4
Vou v
Vie=0.8Y InL=24mA - 0.5
Iozu Vee =5.25V, Via=2V, 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 Vec=5.25V, Vi=:0.4V -0.2 mA
L Vee=5.25V, Vi=7V 0.1 mA
Short-circuit output current Ios Vee=5.25V - 40 . 225 mA
Qutput "H” - 13 23
Supply — i
Output "L foc Vee=5.25V - 27 46 mA
current F
All outputs disabled 32 54
Input clamp voltage i Vix Vec=4.75V, Lix=- 18mA -- -1.5 v
* Veoessv, Ta=25°C
** Icc is measured with all outputs open.
BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbeol Test Conditions min typ max Unit
P ) d I X LK - 12 18
ropagation delay time o s, Ress70 — 12 " ns
o . LTERE AT 20 30 ns
tput ble ti [
utput enable time - 15 23 s
disable ti L SpE 6670 1 & g
Output disable time —tnnz Ci=5pF, Riw= 10 18 e

Note) Refer to Test Circuit and Waveform of the Common ltem
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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 commuaication between data buses. The control function
implementation minimizes #xternal timing requirements. The
device allows data transmission from the A bus to the B bus or
from the B bus to the A bus 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

[Yirection
Control

¢ ﬂ_’_—j_/)

Transceiver( 1/8)

B -———t —tA
B il
l |

DIR

EFUNCTION TABLE

DIRECTION
ENAEBLE CONTROL OPERATION
DIR

L B data to A bus
L A data to B bus
H Isolation

H; high levei,

L;low level,

X; irrelevant

ERECOMMENDED OPERATING CONDITIONS

Item Symbol | min typ max Unit
Ton - - —15 mA

Output current
Joc - - 24 mA

ok [1 ]
o
e
o[
W[E
v
o[
G

GND i 10

BABSOLUTE MAXIMUM RATINGS

BPIN ARRANGEMENT

E}

%

ks

gﬁ%%%ﬁ?ﬁ

20 | Vec
19 | Enable
[+

5]
7] &
1] &

15| Be
14| Bs
11} Bs

E’Br

11] Be

{Tep Vi:w)‘

Item Symbol Ratings Unit
Supply voltage Vee 7.0 v
Input DIR, G 7.0
voltage A B Vi 5.5 v
Operating temperature range Topr —20~+75 'C
Storage temperature range Tee —65~ +15¢ C
ARE



HD74LS245

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

Ttem Symbol Test Conditions min typ " max Unit
Inout volt Vin 2.0 - - v
voltage
meu & Vie - - 0.8
Hysteresis Vrt— Vr~ | Vee=4.75V 0.2 0.4 A
Vec=4.75V, Vig=2V, Tow=—-3mA 2.4 - -
Vou v
Vie=0.8V fow=—15mA 2 - -
Output voltage —
Vee=4.75V, Vie=2V, for=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
= I Vee=5.25V mA
DR or G Vi=TV - - 0.1
Short-circuit output current Ios Vee=5.25V —40 - —225 mA
Tecn - 48 70
Supply current** feer Vee=5.25V - 62 90 mA
fcez 64 95
Input clamp voltage Vix Vee=4.75V, Iin=—18mA : - - -1.5 A

* Veo=5V, Ta=25°C
** o is measured with all outputs open.

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

Item Symbol Test Conditions min Lyp max Unit

trin : 8 15

Propagstion delay time -
tPHL CrL=45pF - 8 15
243 R =6674Q - 27 40

Output enable time ns
tzH 25 40
tLz CrL="5pF - 15 25

Output disable time
thHz Ry =557Q . 15 25

Note) Refer to Test Circuit and Waveform of the Common ltem
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H D 7 4 L s 2 4 7 @BCD-to-Seven-Segment Decoders/Drivers {with 15V outputs)

The HD741L5247 is electrically and functionally identical to
the HD74L547, respeactively, and has the same pin assignments
as its equivalents.

It can be used interchangeably in present or future designs to
offer designers a choice between two indicator fonts. The
HD74L547 composes the /- and the T without tails and the
HD74L5247 composes the [ and the “Jwith tails. Composi-
tion of all other characters, including display patterns for BCO
inputs- above nine, is identical. The HD74L.5247 features
active-low outputs designed for driving indicators directly.
All of the circuits have full ripple-blanking input/output con-
trols and a lamp test input.

Segment identification and resultant displays are shown below,
Display pstterns for BCD input counts above 8 are unique
symbols to authenticate input conditions. This circuit incorpo-
rates automatic leading and/or trailing-edge zero-blanking con-

MBLOCK DIAGRAM

Inputs

BI/RBO

Blanking Input or
Ripple-Blanking

Quiput

Lamp-Test o |
Input

A°_.D

B o—

il

C o

F U0
0101

d Outputs

trol (RB) and RBO). Lamp test (LT} of this type may be per- REI o & g )
formed at any time when the B1/RBO node is at a high level, Ripple-Blanking
This type contains an overriding blanking input (B} which Input
can be used to control the lamp intensity be pulsing or to
inhibit the outputs. EPIN ARRANGEMENT
Bl 1 16| ¥er
lnpul!{ j
BABSOLUTE MAXIMUM RATINGS CE P_J‘E]’
Ttem Symbol Ratings Unit Lame Text E ,_]'.-'_'-l'
Supply voltage Vee 7.0 v kB m'me >—EI'
Input voltage Vi 7.0 A RB lnlme P—LEE Outputs
Qutput current I_ i
(tw=1ms, duty cycle=10%) Totseany 200 mA N DE E
Qutput current - “E E‘
(off-state)} oo 1 mA ool II
Gl .
Operating temperature range Topr —20~+75 c 7
Storage temperature range Tue — 65~ + 150 c (Top View?
WRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Output voltage &g Voiuin - - 15 v
a—g Iotem - - 24 mA
Output current BI/RBO fon - - — 5@ wA
BI/RBO Jor - - 3.2 mA
I S ) = = = = R e
.|l‘ o L 2 3 a« 3 6 7 & % 0 on oz 3 W1
e
m .
[



HD74LS247

@FUNCTION TABLE

Decimal or Inputs : Qutputs
BI/RBO T Note
Function LT RBI D C B A a b < d e i g
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 OQFF | 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 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 X H H H H H OFF | OFF | OFF | OFF | OFF | OFF | OFF
______ Bl X 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 b X X X X H ON ON ON ON ON | ON ON 4
H: high level, L; low level, X; irrelevant 3. When ripple-blanking input (RBI) and inputs A, B C, and
Notes) 1. The blanking input (BI) must be open or held at 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 tevel (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 Symbeol Test Conditions min typ" max Unit
Vin 2.0 - - v
Input voltage Ve i - : — 0 s v
BI/RBO Von Vec= 4,75V, Vin= 2V, Vi =0 8V, Jow=—50u A 24 | - - v
Output voltage Bl/f;;o Vor ) Vee =475V, Vig=2V Jor=1.6mAl - E - 0.4 v
Vie=0.8V foL=3.2mA - - 0.5
. Output current a~g Jowsn Voe=5.25Y, Viu=2V, V1. =0.8V, Vou/n=18Y - - 250 KA
' out ~ [Ve=5.25V. Vin=2V  fown=l2ma| - s
put voltage oE e Ly 08V low—24mA| - - 0.5 |
In | Vee=5.25V, Vi=2.7V - - 20 | uA
Heo | : . 04
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 Vi Vee=4.7%V, Iiw=—18mA ‘L - I AR v

* Voe=5Y, Ta=25°C
** [oe is measured with all outputs open and all inputs at 4.5V
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HD74LS247

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

[tem Symbeol Input Test Conditions min typ max Unit
A - - 100
Turn-on time ton ns
RBI C=15pF, RL=665Q - - 129
A LR - — 100
Turn-off time tosr ns
RBI - - 100
MTESTING METHOD
1} Test Circuit v:'fr
.5
\ ) D—\) é L
opet vb Owpat
i : :
¥ o ©
L. H ipb—0
Zow =500 E - . D___.j ==t
< RET
; o ni-reo f D_/) I
/ ' b-m————/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 ouT ouT oUT
IN GND GND GND GND ouT OUT ouT ouT ouT QuUT -
Waveform
_'-_ll'll ttae
ry = w
Tt 1.3V 13v
}m 10m
w
. *._ Yau
Inephuse Dupen Lav Lav
LCTS
1 togt
Vas
1.3¥
Out-of-plase Oetpmt Notes) L. Input pulse: f7z;<150s,

Voo

tryy <6, PRR=1MHz,
duty cycle=50%.

2. Cy, includes probe and
Jiz capacitance.

m
U



H D 74LS 248 @®BCD-to-Seven-Segment Decoders/Drivers (internal pull-up outputs)

The HD741.5248 is electrically and functionally identical to
the HD74L548, respectively, and has the same pin assignments
as its equivalents. It can be used interchangeably in present or
future designs to offer designers a choice between two indi-
cator fonts. The HD74L548 composes the = and the =/ with-
out tails and the HD74L.5248 composes the~ and the =~/ with
tails. Composition of all other characters, including display
patterns for BCD inputs above nine, is identical. The HD74-
LS248 features active-low outputs designed for driving indi-
cators directly. All of the circuits have full ripple-blanking
input/output controls and a lamp test input. Segment identifi-
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-

matic leading and/or trailing-edge zero-blanking control (RBI

BPIN ARRANGEMENT

g

-
x
2

-

B
C

s

RB

I 4 LT .
Ou
RB”"” L doi/neo

4

E—d REI
I

B

r0u|puu

LR S

[ 1L
EEHEEEE

G

o

»
“

iTop View
and RBO).
Lamp test (LT) of this type may be performed at any time
when the BI/RBQO 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
a
3 om Wi
v oy [ I *’
Inpurs L v
. D“" r--:
= <
> ].D “'"::CD)I}_4
b { L seesdt d >0ulpurs
T+
Bl RRO I ED_Q e
Blanking Input or < .
Ripple- Blanking
Thtput C HH
H f
i_amp-Test
Input 0
REL T 7
Ripple- Blanking o0 4
Input
BRECOMMENDED OPERATING CONDITIONS
Item ‘T Symbel min typ max Unit
a j - - ~100
. E— : fow r uA
BI/RBO - - —50
Cutput current -
a—g — 6
P S Toi mA
BI/RBO - - 3.2
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HD74L5248

EFUNTION TABLE

Decimal or Inputs BI/RBO Outputs Note
Function LT RBI D C B A a b [ d e f 4
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 L
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
BI 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 output (RBO) goes
logic level when output functions O through 135 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. open or held high and a low is applied to the lamp-test in-
3. When ripple-blanking input (RBI) and inputs A B, C, and D put, all segment outputs are high.
BELECTRICAL CHARACTERISTICS ( Tq=-20~+75C)
Item Symbol Test Conditions min typ* max Unit
I | Vin 2.0 - - v
nput voltage Vi = — 0.8 v
Output voltage a—g Vou Vee=4.75V, Viu=2V fon=—100xA 2.4 _ B v
BI/RBO Vie=0.8V fon=—50uA
Qutput current** a~—g In Vee=4.75V, Vo=0.85V -1.3 - - mA
- loL=2mA - - 0.4
o Vec=4.15V, Vin=2V  |for=6mA - - 0.5
Output voltage VoL v
BI/RO Vie=0.8V lor=1.6mA - - 0.4
IoL=3.2mA - - 0.5
except BI/RBO It Vee=5.25V, Vi=2.7V - - 20 KA
except Bl/RBO - - —0.4
Input current BI/RBO IrL Vee=5.25V, Vi=0.4V — — 12 mA
except BI/RBO It Vec=5.25V, Vi=TV - —- 0.1 mA
bt Currant BI/RBO fos Vec=5,25V 0.3 - -2 mA
Supply current*** fec Vee=5.25V - 25 38 mA
Input clamp voltage Vi Vee=4.75V, In=—18mA - - -1.5 v

* Voe=5V, Ta=25°C
** [nput condition as for Vo
*** [oc is measured with all outputs open and all inputs at 4.5V.




HD74LS248

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

Item Symbol Input Test Conditions mit typ max Unit
. - 100
:"”’ A 'Ci=15pF, Ri=4kQ 00 ns
Propagation delay time :HL 100 S
P22 | gBI CL=15pF. RL=6kQ R ns
tryl ] - | 100
BTESTING METHOD
1} Test Circuit
VC;;
45%
N .
X b
- a
i : '
PL. }' I A
Lowi =500 '5 F-qLr N
= J kB!
”L ——] Bi ‘R8O f
.
+
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 ouUT - - | ouUT ouT ouT -
toLn 45V | GND | GND | 45V | IN o out | - ouT -
tPHL 4.5V GND 4.5V 4.5V IN - , OuT - ouT ouT ouT ouT
IN GND GND GND GND ouT } ouT ouT ouT ouT ouUT -
Waveform
Tin itar
T 1
0% T o W
Inpus v 13
C il 0% ov
win I'FFI
- } i Vor
In-phaze Cutpul v ‘ 13V
Vor
—-—”—“r-— troabe—
ﬂ\ Von
13v 13V
Qut-of-phaze Outpul
Vo

Notes} 1. Input pulse: 1oy g<15ns, 77 <6ns, PRR=1MHz,
duty cycle=50%
2. Cp 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 HD74L549, respec-  JJPIN ARRANGEMENT
tively. Included in the HD74LS5249 circuits is the full func-

tional capability for lamp test and ripple blanking, which is )

not available in the HD74LS circuits. The HD74L549 com- B! Ev“
poses the L and without tails and the HD74L5249 com- e )]
poses the [ and S'with tails, Composition of all other char- Lam —L _r
acters, including display patterns for BCD inputs above nine, is Tem |2 Lg :__[El‘
identical. The HD74LS246 features active-low outputs de- gfw[z.l_du ] n]s
signed for driving indicators directly. All of the circuits have A8 E_q":'a'l“"' :—LE" S—
full ripple-blanking input/output controls and a lamp test Input 0 11
input, Segment identification and resultant displays are shown ' DE A '13"
below. Display patterns for BCD input counts above 9 are l""""{_AE_I— Ea
unique symbols to authenticate input conditions. This circuit )

incorporates automatic leading and/or trailing-edge zero-biank- GNDE E'J
ing control {RBI and RBO}. [Top View)

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 -BLOCK DIAGRAM
the lamp intensity be pulsing or to inhibit the outputs.

EABSOLUTE MAXIMUM RATINGS \ ,%_‘“
Item Sym bol Ratings Unit O L.DH
Supply voltage Vec 7.0 v npurs B o1 ’
Input voltage Viw 7.0 v ¢ ol .
Qutput current (off-state) |  Jotos 1 mA
Operating temperature range Topr —20—-+75 C Lo L | 4 Outputs
Storage temperature range Totg — 65~ +150 C a1'HB0 [
anking Input or 4 s .
g:pp:‘e-giinplu‘ng o I W
Qutpul 1
P T n .
Lamp-Ten
Tnpul o—
RRI 2 '
Ripple-Blanking ©- 4
Loput
BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Output voltage a~g Vou - - 5.5 \]
BI/RBO Tow - - =50 .
Output current a~g I — - 8
BI/RBO oL = = 3.2 mA

_} G = = £ = S S G S R

w 1 N 1 4 ) Ll T el [F R L B A}




HD74LS249

MFUNCTION TABLE

Decimal or Inputs Outputs
Function LT RBI D C B A BI/RBO a b c d e f g Note
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 i L
L2 H b 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 1. 1
i) 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
1 H X H L H H H L L H H L L H
12 H X H H L |5 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
Bi 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 1 H H H H ' H H H H 4
H; high level, L;low level, X; irrelevant 3. When ripple-blanking input (RBI} and inputs A B, C,and D
Notes: 1. The blanking input (BI) must be open or held at a high are at a low level with the lBmp-test input high, all segment
logic level when output functions 0 through 15 are desired, outputs go low and the ripple-blanking output {RBO) goes
2. When a low logic level is applied directly to blanking input to a low level (response condition).
(BI), all segment outputs are low regardless of the level of 4. When a blanking input/ripple blanking output (BI/RBQ) is
any other input 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
t t —
nput voTtage Vii L= : 0.8 v
Output voltage BI/RBO Vou Vee=4.T5V, Vig=2V, Yio =08V, foy= —50uA 2.4 - - \
Output current a~g Ton Vec=4. 75V, Vip=2V, Vi =08V, Vox=5.5¥ - - 250 uA
for=1.6mA - - 0.4
BI/RBO Yec=4.75V, Via=2V, Vi =0.8V
Iec=3.2mA - - 0.5
Output voltage Vo Tor=4mA - - 0.4 v
a~g Vee=4. 75V, Vie=2V, ViL =08V
Ior=8mA - - 0.5
except BI/RBO I Vee=5.25V, Vi=2.7V - - 20 uA
except BI/RBO - - 0.4
Input current Ine Vee=5.25V, Vi=0.4V mA
BI/RBO - A2
except BI/RBO It Vec=5.25V, V;éTV - - 0.1 mA
Skert-ciresit | BI/RBO fos Vce=5.25V , -0.3 - 2 mA
Supply current™* e Vec=5.25V - 8 15 mA
Input clamp voltage Vik Vec=4.75V, Iim= —1BmA - - —1.5 v

* V=SV, Ta=25°C
** Ioc is measured with all outputs open and all inputs at 4.5V,
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HD74LS$S249

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

Item Symbeol Input Test Conditions min typ max Unit
PLH Cr=15pF - - 100
A ns
. . tpyL Re=2kQ - - 100
Propagation delay time CioI5oF ™
[ = — _
PLH RBI L D s
1PHL Re=6kQ - - 100
BTESTING METHOD
1) Test Circuit Waveform
Voo TLK lu__
f e =R .
L5V %0
1.3¥ 1.3¥
o ET fnput _______-.imss “‘"in__—__._.-— o
K A h— 2 Qutput . -
E B . <] ™ Yo
PG H 5 I
.G kS prsm—0 In-phase Output 3V .
i [ E| P90 b : .
e AL trLy
1 & BrB0 ——~ 4 - 1 v
1 __/o on
R OQut-of-phase Quiput Ly
Voo
2} Testing Table
Notes) 1. Input pulse: ey y<15ns, trpyr <603, PRR=1MHz,
Ltem Inputs Qutputs duty cycle=50%.
RBI| D | C B|A|a!b|c|d;e!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| —




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
decoding to select one-of-eight data sources and features a
strobe-controiled 3-state output.

EBBLOCK DIAGRAM

The strobe must be at a low logic level to enable this device, é:nl::l B

‘The 3-state outputs permit a number of outputs to be con- ﬁ'"_'“ !

nected to a common bus. ul

When the strobe input is high, both outputs are in a high- Data | D Output ¥
impedance state in which both the upper and lower transistors Inpots | D Ouepor W
of each totem-pole output are off, and the output neither ﬁ:

drives nor loads the bus significantly. When the strobe is low, D

the outputs are activated and operate as standard TTL totem- Lo

pale outputs, ieee] 5 #Klai

To minimize the possibility that two outputs will attempt to Bl el I

take a commaon bus to opposite logic levels, the output control
circuitry is designed so that the average output disable time is
shorter than the average output enable time.

BABSOLUTE MAXIMUM RATINGS

Item Symboi Ratings Unit
EPIN ARRANGEMENT _Supply voltage Vee 7.0 Vv
Input voltage Vi 7.0 \Y
v o
: E 1‘] ver Output‘ voltage (off-statel | Vousp 5.5 .V
ZE o By :l . [ Cperating temperature range ! Topr -20~+75 C
- Debrd —
Data Inputs Storage temperature range Tus — 65~ + 150 C
: E_ o & '_E] R P
ain bnpucs
D onf— i3] 5
L ] WFUNCTION TABLE
Outputs ! E— ! u _<E] ' Inputs Qutputs
w[s 4w A{ ] _ SELECT STROBE | W
‘ C B A 8
Strobe E—-—c 5 p B ——E B} Deta Select = > ” H 7 7
GNUE T——I] C L L L L Do Do _
: L L H L Dy Dy
T e L H L L D D:
L H H L Dy Ds__
H L L L B D4
__H L H L D | Ds
H H L L Ds | De
H H H L D | 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 I} input.

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

Item Symbeol Test Conditions min typ max Unit
I | Vin 2.0 — - \i
nput voltage Vis — — 0.8 v
Vou Vee=4.75V, Vig =2V, Vro=0.8V, Joy=—2.6mA 2.4 — - \
Qutpat voltage _ _ _ foL=4mA - - 0.4 v
Vou Vec=4.75V, Vig=2V, V1.=0.8¥ JoL=BmA — - 05
I Vec=5.25V, Vi=2.1V — — 20 uA
Input current I cc=5,25V, Vi=0.4V - - —0.4 mA
I Vee=5.258V, Vi=7V - - i 0.1 mA
Vo=2.7V - - 20
. = = A
_ QOutput current loz Vee=5.25V, Viu=2V Voo 0.4V — - 20 u
Short-circuit output current los Vee=5.25V 30 - —130 mA
ConditionA - 6.1 10
" = A
Supply current Icc Vee=5.25V ConditionB — 71 2 m
Input clamp voltage Vix Vec=4.75V, Lin=-18mA - -1.5 v

* Vee=5Y, Ta=25°C

228

** [ 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




HD74LS251

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

Item Inputs Qutputs | Symbol | Test Conditions min typ max Unit
A B, C Y tALH - 29 45
(4 level) teHL - 28 45
A B C W tPLH - 20 33
. . (3 level) teui, - 21 33
Propagation delay time 7 28 ns
Lk -
Data Y
trPHL CL=15pF - 18 28
Dat W tPLH R.=2kQ — 10 15
ata
tPHL - g 15
tzH - 30 45
Strobe Y
tzt - 26 40
Output enable time 7 " ns
tzH -
Strobe w
tzL - 24 4%
thz - 30 45
Strobe Y Co=SoF I n 75
IL. = -
Qutput disable time : : RL 2:0 37 5 ns
Z = —
Strobe w # t
Lz - 15 25
ETESTING METHOD
1) Test Circuit Waveform
vee iraL m
npn | . kL T v
l by i 1 Ay
P.C. T s (,“,,.L Rt Load circuit | ‘ Qutpur cont rol - ) w
2ou =508 Lo, i : § : T
5V — ]
RIAS B Pt
< i, 1 —_— 1 R
o Pl o o S2claed |
5 —1ns : T !‘r Wavetorm-|
| i A W ’ T o
M ' ,_I """"""""""" L o5Y
—~ e
v A ~r Same 1s Load Circuit 1. I N .._QE Van
s Wavelorm-2
L—L 1 rroand il
$1 and 57 closed

E

Noteg) 1.

Input pukse: t77 <1503, t 77 £6ns, 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.




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
ane of the common outputs disabled (at high-impedance state)
the low-impedance of the single enabled output will dirve the

MBLOCK DIAGRAM

Output . {>
e} -
Control 16

2ROy

+

i
R I
i

O
J

Chatput

bus line to a high or low logic tevel, a1 ooy
10 e
EPIN ARRANGEMENT - D
p—y
R N 7]
serees 8 7] (15 e Qe .
3 14fa Select v D |
jja ] +__ |
S E 13 | ‘ e D Gutput
a E 22 peee ) T ' : j:;D
n [ .
E I‘ 2 bacaer— - ‘?J['i:i::—" ‘
Gurpur 1Y E 14 J P _‘—AD
[ o T —
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 7z _ Operating temperature range Topr 20~ +75 C
L L L x x i L L Storage temperature range Tue — 65—+ 150 T
L L H X, X x L H
L H X L X X L L
L H X H X X L H
H L X x L X L L
H L X x H X L H
H H X * X 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 to both sections.
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HD74LS253

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

[tem Symbol Test Conditions min typ* max Unjt
Viy 2.0 - - v
Input voltage
Vi - - 0.8 v
Von Veo =475V, Vin=2V, Vi.=0.8V, fox=—2.6mA 2.4 - - A
Output voltage VoL Vec=4.75V, Vig=2V, Tor=4mA - - 0.4 v
Vie=0.8V for=8mA - - 0.5
I Vee=5.25V, Vi=2.7V - - 20 nA
Input current Ine 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®® Iec Vec=5.25V ConditionD — 25 T mA
Input clamp voltage Vix Vec=4.75V, Iv=-18mA - - —1.5 \'

* Voe=5V, Ta=25°C
** Joc is measured with the outputs open under the foilowing conditions: A. All inputs grounded, B. Output control at 4.5V, all inputs grounded.

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

Item Inputs Qutput Symbol | Test Conditions min typ max Unit
teLr - 17 25
Data Y
P tion delay ti tPHL - 13 -0
ropagation delay time ns
peg i : trLi CL=15pF - 30 45
Select Y
tPHL Ru=2kQ - 21 32
Qutput t - 15 28
Output enable time e Y el ns
Control tzL - 15 23
Qutput 2 CL=5pF - 27 41
Output diseble time e Y ek LT ns
Control (1% Ri=2kQ - 18 7

ETESTING METHOD

1) Test Circuit vee
RL
Irpet
Pz T
’ G
Zoat =500 Owipa
5
45Y
il . He
3 [ M
5 [
I-i. (=} SaR
‘E A €1 S1
[




HD74LS5253

Waveform
o
- k1
Qutput control L3V
i ov
IR ‘
| - a5y
57 closed A b $1 and
Waveform-1 St open L S1 closad
s
v
:1% '
o.5¢
| — w2
i
Wavelorm-2 -
—
(e
51wl S closmd
Notes) 1. Input pulse: t17 <1508, f74y7, <6ns, PRR=1MHz,

232

[

duty cycle = 50%.

. Cy includes probe and jig capacitance.
. Alldiodes are 152074 §.
. Waveform-1 is for an cutput with internal conditions

such that the output is low except when disabled by the
output contrel.

. Waveform-2 is for an output with internal conditions

such that the output is high except when disabled by the
output control.

v
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HD74LS257°

Quadruple 2-line-to-1-line Data Selectors/Multiplexers
{with non inverted 3-state outputs)

Y

¥

i

This multiplexer features three-state outputs that can interface BPIN ARRANGEMENT EBLOCK DIAGRAM
directly with and drive data lines of bus-organized systems. utp
With all but one of the common outputs disabled (at a high- o 'E o Ev" R
impedance state) the low impedance of the single enabled out- 1 i 1 o——
put will drive the bus line to a high or low logic level, TV I o (O o Y i
To minimize the possibility that two outputs wili attempt to 18 EW'B H—'__‘] - A
take a common bus to opposite logic levels, the output-enable i E:__ I b Em B
circuitry is designed such that the output disable times are " E—" ”_E" i
shorter than the output enable times, [:. " ®
B[ e WwW—n
a E— wo o E] M A
BMABSOLUTE MAXIMUM RATINGS w7 — )» ®
Item Symbol Ratings Unit Top View. So——L et >
Supply voltage Vee 7.0 v
Input voltage Vi 7.0 v
FU T
Qutput voltage (off-state) | Vowsn 5.5 v e NCTION TABLE
Operating temperature range Tepr -20~+75 'C = S Inputs < B Outputs
Storage temperature range Teta — B85~ -+150 C 0
H x X X ¥/
L L L x L
L L H pd 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
loout volt Vin 2.0 - - v
A
aput voltage Vie - - 0.8 v
Vor Vee=4.75V, Vig=2V, ViL=0.8V, Joy=—2.6mA 2.4 - - v
Output voltage v Vec=4.75V, V=2V, for=8mA - - 0.5 v
oL
Vie=0.8V Ior=4mA - - 0.4
S - - 40
Iin Vec=5.25V, Vi=2.7V A
M
S except - - 20
5 - - —0.8
Input current Ire Vee=5.25V, Vi=0.4V mA
S except - - -0.4
s ~ - - 0.2
I Vec=5.25V, Vi=7V mA
S except - - 0.1
Vo=2.4V - -
Qutput current foz Vee=5.25V, V=2V Vo 0.4V Z: zA
o=0, — - _
Short-circuit output current los Vee=5.25V -30 - —130 mA
Al outputs high - 5.9 10
Supply =
All outputs low Icc Vec=5.25V - 9.2 16 mA
current®”
All outputa of f - 10 19
Input clamp voltage Vik Vee=4.75V, Im=—18mA - - —-1.5 v

* Vee=5V, Tu=25"C
** [ I3 measured with all outputs open and all possible inputs grounded while achieving the stated output conditions.




HD74LS257

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

Item Inputs Qutput Symbol | Test Conditions min typ max Unit
torn - 12 18
A, B Y b e ns
X ) tiHL | - 12 18
Propagation delay time P i —- Ri=2%0 ; 1 ”
S Y e ns
tent CL=15pF 14 : 21
: tzn ! - 20 | 30
Output enable time oc Y J”I“ : ) 20 i 30 ns
‘ '"0 diosb] oc v e Re=2kQ 18 | 30
i ime |  O0C ! ¥  fF— — ns
utput disable time f o Ci = 5pF - YRR ” }L

MTESTING METHOD

1} Test Circuit
RL
I .
FG.
[Ls
Zowt =508 Oyipwt
5
J’ sV
—s .
| A “wg
Ce

Jr Tt

e Function Table

Waveform

utgut cont rol

-5y
51 clossd,
Wevelorm -] St o LIV
! Vor JR—
|
asv
wr——
N
Vou - Vo
Wavelorm-2 -
13 =Ty ~ s
S\ open. 5e chosed —ov 51wt 51 closed

Notesy 1. input pubse: ryy < i5ns, Ty £6ns, PRR=1MHz,

duty cycle = $0%.
2. Cp inciudes probe and jig capacitance.

. All diodes are 152074 €.

4. Waveform-1 is for an output with internal conditions
such that the output it low except when disabjed 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.

w
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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
diractly with and drive data lines of bus-organized systems.

With all but one of the common outputs disabled (at a high- 5"'°‘E ~ _,_5_] Vee
impedance state) the low irmpedance of the single enabled out- sl oetout
put will drive the bus fine 1o a high or low logic level, 1A E——— 1A ¢ 1] Podine
To minimize the possibility that two outputs will attempt to it P e I S a1 14 |4a
take a common bus to opposite logic levels, the output-enable Inputs
circuitry is dasigned such that the output disable times are Qupor 1¥] ¢ ¥ I S B Y
t enable times.
shorter than the outpu {“ y IR o W’EI” Dutput
Inputs
B} & p~—o2B A 1 {3A
HEBLOCK DIAGRAM [: :] } inputs
g:::h*—“>— Gulput 2Y E-—-qzv - k] 10 | 38
A — GNDE r——zs‘! Outpet
1B oo — 1
{Top View)
2A {
2B Y
3n EBFUNCTION TABLE
18 3 Input Qutput
A 0ocC 8 A B Y
4B o LA H X X X Z
L L L X H
-1 o——{ 0
> 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
U t » hy
Item Symbol min typ max n Z; off (high-impedance) state of a 3-state output
Qutput Fou - — —~3.6 mA
current for — - 8 mA
MELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
Viu 2.0 — — v
Input voltage
Vi - — 0.8 v
Vou Vee =4, 75V, Vie=2V, Vio=0.8V, Joy=—2.6mA 2.4 —_ — Vv
Qutput volta, Tor =4mA — —
P s Vo | Vecm4.T5Y, V=2V, Vi=0.8V |— 04| Vv
fo.=8mA — — 0.5 \'s
Tozn Vec =5.25V, ]r;m -2V, Vo=2.4V —_ —_ 20 HA
Qutput current
Toze Vec=5.25V, Vie=2V, Vo=0.4V — — —20 HA
S — _
I Vee=5.25V, Vi=2.7V i i
except S — — 20 MA
Inpat S — — —
P In | Vee=5.28V, V,=0.4V _ 0.8 | mh
current except S - - —0.4 mA
S - _
L Vee =5.25V, V=7V 0.2 | mA
except S - — 0.1 ma
Short-circuit output current Tos Vec =5.25V —30 - —-130 mA
. All outputs high — — 7 mA
Supply All outputs low Tec Vec=5.25V - _ n oA
current All outputs off - —_ 12 mA
Input clamp voltage Vie Vee =4.75V, Im=—18mA — — —1.5 v

* Vep=5Y, Ta=25°C
** I is measured with all outputs open and all possible inputs grounded while achieving the stated output conditions.




HD74LS258

BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=257)

[tem Symbeol Input I Output I Test Conditions min typ max Elnit
tecn : , — 12 18 ns
S A‘ B } = e ——
. } teny - 12 18 ns
Propagation delay time e S e B
trim 5 ¥ R:=2%{1 — 14 21 ns
Lent Ci=15pk - 14 21 ns
o ble ti tzn QUTPUT y - 20 30 ns
utput enable time - -
tor CONTROL — 0 30 ns
0 disable ti tuz QUTPUT v R =2kl — 18 30 ns
uiput disable time ! . ~ ‘ oo — e
l bz CONTROL Cr=5pF | = 16 | 25 ns
BETESTING METHOD
1) Test Circuit Waveform
rin frue
45y Vi Output o
o i
_________________ 2 e,
r ' . Input fQQ(a % ¥
N : ‘) Load circust 1 : 10% 13y 13 & 10%
—{1s 1Y % '
o [—2A : L[: Il S and L
= | ! . X : B /| o )
Input e | ] ii i I(' 52! Wavelorm 52 closed 13V it I3V
I ‘§ 1w OulpulL ________________ J
P.G. £ +— —d tPLK
Zowt =500 3 _:: 2y }—i_‘lﬁupm Seme as Losd Cireuit ) ] ST , L.t )
¥ Waveform-2 52 closed wne 1.3% 13V
“ 1 da ar DO:‘T;{ Same a3 Load Circuit 1 ]
—1° 4Y D—i—-l Same as Lond Circuit ] l
NS Jr
Notes) 1. € includes probe and jig capacitance.
2. All diodes are 152074 D,
Tl Tin
K3y
X% 9%
QUIPUT ) 4y 13
CONTROL 10% 10%
Input (1Y
tre
245y S1 and
Si closed. fL2 5t closed =] 3V
Waveform-1 Sz open 1 v
5V
| Yoy
lam
0 5V vom
Waveform-2 Sy closed, (zn
. =] gV
S2 open cov -
Sz closed

Notes) 1. Inputpulse: f1; <1508, t1yyy <bns, PRR=1MHz,

duty cycle=50%

2. Waveform-l is for an output with internal conditions such
that the cutput 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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H D74L8259 @®28-bit Addressable Latches

This 8-bit addressable latch is designed for general purpose
storage applications in digital systems, Specific uses include

HEPIN ARRANGEMENT

working registers, serial-holding registers, and active-high de- i ——-\—r E Ver
coders or demultiplexers. This is multifunctional device capa- 1 atch I
ble of storing single-line data in eight addressable latches, and setee Y PR i D_E‘:"'"
being a 1-of-B decoder or demultiplexer with active-high out- cls Fc c b— Enable
uts.
2our distingt modes of operation are selectable by controlling G Eh_ oo “_u ll)::::'
the clear and enable input; as enumerated in the function @ E— Q. @ —-@Q;
table. In the addressable-latch mode, data at the data-in termi- Outpurs Q’E_ ¢ _EI &
nal is written into the addressed latch, Ougpurs
The addressed latch will follow the data input with all unad- Q& D—— LIPS e RO A
dressed latches remaining !'n thei.r previlous 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 (inactive} while the ad-
dress’lines are changing. " ) ’ EFUNCTION TABLE
In the clear mode, all outputs are low and unaffected by the Input Output of Each other
address and data inputs, CLR| G | addressed latch| output Function
H L D Qio i)-';tzg;essable
H H Qio Qio Memory
L L D L geu:ftiplexer
B BLOCK DIAGRAM L H L L Clear
G D A B C Clear
‘I, Select inputs Latch addressed
s C B A
L L L 0
| ﬁT I L L H 1
L H L 2
L H H 3
H L L 4
H L H 5
e.] Qi Q2 H H L 6
H H H 7

B RECOMMENDED OPERATING CONDITIONS

Notes) 1. H; high level, L; low level
2. D; the level at the data input
3. Oyy; the level of Q, (i=0, 1, ..... 7, as apropriate} before
the indicated steady-state input conditions were

established.
Item Symbol min typ max Unit
Pulse width te 15 - - ns
Data 201 — —
Setup time ™ ns
Address 201 — -
Data ot - -
Hold time [N ns
Address ot - -

t; The arrow indicates that the rising edge of the enable pulse is used for reference.




HD74LS259

B ELECTRICAL CHARACTERISTICS (Ta=—20~+75TC)

[tem Symbol Test Conditions min typ* max Unit
1 | Vi 2 - — v
ut voltage
” ¥ Vi — — 0.8 | Vv
Viw Vee=4.75V, V=2V, V=08V, fTon=—400pA 2.7 — — A
Output voliage Too=4mA - - 0.4
Vou Vee=4.75V, V=2V, Vu=0.8V A
oo =8mA - — 0.5
Tru Vee=5.25V, V,=2.7V - — 20 HA
Input current I Vie=525V, V,\=0.4V - - -0.4 mA
] V(.(‘=5.25V, Vﬂ;?v - — O.l TIIA
Short-circuit output current Tos e =520V —20 — - 100 mA
Supply current®*® Irc Vee=5.25V — 22 36 mA
[nput clamp voltage Vox Vee=4.75V, In— - 1BmA — — —1.5 v
* V=5V, Ta=25°C
** [ is measured with all outputs open and all inputs grounded.
Bl SWITCHING CHARACTERISTICS (Vec=5V, Te=25T)
{tem Svymbol i Enputs Cutput Test Conditions min VP max J‘ Unit
teme | Clear Qo Q- — 17 2T | ms
Feva — 20 32
—-—-— Data Qo—~ Qs ) } Son e ———)  n§
Lent I {1 =15pF - 13 21
Propagation defay time Ip | — i 24 38
pag Y I Address | Qo Q- —+ : ns
Lewi I R:=2k02 - 18 ¢ 29
! , - o 35
L Enable b e —7—— — ns
em . ! - 15 24 .
i IR J -
S TESTING METHOD
1) Test Circuit Waveform
Vie
:j N ] { Hi
! e EETE o W
45V Input ‘ [st l ,,\-S |
i L% q J41%g o
Input - T |t tinsts '
F—acC N | !
PG — L _ _____________ ; In-phase i \ Fou
~ o S Load Circuit 1. (Yutput T .
Low =300 2 f Ame 28 ] i RM\
Input Lt Same as Load Circuit L | T - rew ¥ar
'J" § ——r11} e — b
T < Q1 Same as Losd Circuii I | | . Vom
P.GC. = Qb “ ~{ Same ns Load Circuit L. Out-of-phase ¥ 1av 1.3V
; ] . Output
Lo =M tn . Q; Same s Load Circuit L | b
— lear
I f Qs —?—{ Same as Losd Circuit 1| Input pulse; frz <1508, frpy £6ns, PRR=IMHz
. o Same as Load Circuit 1. l duty cycle 50%.

I

Notes) 1. Cj imtludes probe and jig capacitance.
2. All diodes are 152074 @&.
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H D 74 L 826 @®Quadruple 2-input Exciusive-NOR Gates
(with open collector outputs)

M PIN ARRANGEMENT M FUNCTION TABLE
Inputs Qutput
1A E ~ 1| vee A B Y
L L H
18] 2 @ — 13|48 L H L
1Y E @— 2] A H L L
2y H H H H; high level, L; low level

B RECOMMENDED OPERATING CONDITIONS

o
N
TLTETETET

Ttem Symbel min typ max Unit
GND E - 34 High level output voltage Vou - - 5.5 v
(Tog View! Low level output current Toc - - B mA

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

Item Symbeol Test Conditions min typ* max Unit

Input voltage Vin 2.0 — — v
Vi ot - 0.8

Qutput current Ton Vee=4.75V, Vie=2V, Vi=0.8V, Voy=5.5V - -~ 106 A

Qutput voltage Vou Vee=4.75V, V=2V, Vi.=0.8V fomdmA - - 0.4 v
Tor=8mA — - 0.5

HT Vee=5.25V, Vi=2.7V — —_ 40 HA

Input current Im Vee= 5,25V, Vi=0.4V — - —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 Vee=4.78V, Iim=—18mA - — —1.5 v

* Vee=5V, Ta=15°C
** [oc 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=25TC)

Item Symbel Inputs Test Conditions min typ max Unit
! —
‘Pw Aor B Co=150F i3 30
Propagation delay time i - P - 13 30 s
teun R.=2kD} — 18 30
AorB
teut . 18 20

Notel} Refer to Tast Circuit and Waveform of the Common Item




7 @0ctal D-type Positive-edge-triggered Flip-Flops
{with Clear)

The HD74LS273, positive-edge-triggered fip-flops utilize LS

TTL circuitry to implement D-type flip-flop logic with a direct BPIN ARRANGEMENT
clear input,

Information at the D inputs meeting the setup time require- \_/S "
ments is transferred to the Q outputs on the positive-going Uleas E >0 E e
edge of the clock pulse. w3

! mE
i .‘ L E L1l
directly related to the transition time of the positive-going

3
e
pulse. . E: Hr :E i

Clock triggering occurs at a particular voltage level and is not C
10| 3

When the clock input is at either the high or low level, the D ) feur
| . w5 E 0
input signal has no effect at the output.
15] 6%
BFUNCTION TABLE 5]
60
Inputs Output EJ
Cl Clock D 13] 50
fary - of 9 Notes; H = high level, L = low level, ]
L x * L X = irrelevant E 5@
H 1 H H t = transition from low to high level .
Q, = level of Q before the indicated .]—l:l Clock
H 1 L L steady-state input conditions
H L X Qo were established.

[Top View)

BBLOCK DIAGRAM

BRECOMMENDED OPERATING CONDITIONS

Ttem Symbol min typ max Unit
Supply voltage Veo 4.75 5.00 5.25 v
Tow - - —400 HA
Qutput cutrent
Ioy — — 8 mA
Clock frequency Seiock 0 - 30 MHz
Clock and clear pulse width tw 20 -_— — ns
Setup | Dats 201 — —
. fuu 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 (Te=—20~+75C)

Item Symbol Test Conditions min typ* max Unit

Viw 2.0 — v

Input voltage ™ — — Y v
Vou Vcc".ﬁv. Vm-ZV, Vu-ﬂ.SV. fo.lr-—‘m,uA 27 - v

Output voltage Vo Vee=4.75V, Vig=2V, Tor=8mA — — 0.5 v

Vie=0.8V Tor = 4mA - — 0.4

H] Vee=5.25V, Vi=7V - — 0.1 mA

Input current Iin Vee=5.28V, V=27V — — 20 pA
Ire Vee=5.25V, Vi=0.4V - - —0.4 mA

Short-circuit output current Ins Vee=5h.25V —20 - —-100 ma
Supply current Tce*r | Vee=5.20V - 17 27 mA
Input clamp voltage Vix Vee=4.75V, [iv=—18mA - — —1.5 v

* Veoos5V, Te=25°C
*+ . With all outputs open and 4.5V applied to ail data and clear inputs, I is measured after a momentary ground, then 4.5V is
applied to clock.

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

Ttem Symbol Inputs Test Conditions min typ max Unit
Maximum clock frequency s Clock 30 — — MHz
Lewe Clear — 18 27
. C;=15pF, R.=2k(
Propagation Delay Time L Clock — 17 27 ns
oc
lpue — 18 27
Waveform-1
ETESTING METHQD trin trun
Input 4.5V Vigc o /_ 3V
o [ [ Gutput 13V 1.3
Zou =500 A Data 10% ov
Input i
” JTo—b q '
PG | T 7
Zou =500 3 B Cloek 3V
' Clear _ Ce
E Clock )
i ov
]
Vou

Notes: 1. Cp includes probe and jig capacitance.
2. All diodes are 152074 ®.
q ;Ll.sv .
— VY

Notes: 1. Input pulss; 724 $ 15ns, 775/ S 6ns
Clack input; PRR = IMEz, duty cycle 50%

Waveform-2 Data input; PRR = 500kHz, duty cycle 50%
treL ETLH
Clear %% /fgu% W
1.3v 1av

10% 10%

oy

Clock

LPHL,

v

J

Note: Input pulse; 777 % 15ns, ¢



H D74L8279 ®Quadruple S-R Latches

B BLOCK DIAGRAM(}i) HPIN ARRANGEMENT EFUNCTION TABLE
T
Inputs | Outputs
i _— R - T - l — —
ko 37 1] ] v Gon R T
i 1§LE E a3 H H Qe
. . [ , s H .
C o :‘;PE Il‘ﬁ S I S
: oiDJ——q o w7 i L SR S | L
S L] L He
5 12| 3%
A E :‘ - Nates) 1. H; high level, L; low level
!5 s II 351 2. Qg. The level of Q before the indi-
. dicated input conditions were
w7 10 | 3R established.
) 3. *,This output level is psodo stable;
L'N“E Z] * that is, it may not persist when

§ and R inputs return to their in-
active (high) level, _
4. **; For latches with double 5 in-
puts: H; both § inputs high, ..
one or both S inputs low,

Top View

B ELECTRICAL CHARACTERISTICS (Tae=—20—+4757)

[tem Symboi Test Conditions JX min typ* max Unit
Viu P20 — - v
Enput voltage *1}” T T e T — 038 v
T Vi | Vom 075V, Vi 2V, V= 0.8V, lw= - 4004A | 2.7 - = v
Cutput voliage ) ) ) 7' o oo =4mA _ — ' 0
Vi Voo =475V, V=2V, Vi, =0.8Y F + * A9
L o 71 o =8mA — — 0.5
Voo=5.25V. Vi=2.7V — — 20 BA
Input current ; Ve =525V, V=0 4V - I fﬂw#ﬁ—'-a‘(‘i“—uu;,ﬁ.
I AV ' - = 01| mA
Short-circuit output current Tos Vee=5.25V —20 - —100 mA B
Supply current** I Vz\ =525V N _ o [ 1.8 7 mA
7 Input clamp voltage - Via Vie=4.75V, Iin= 18mA S — - 1.5 v

* Vee=5V, Ta=25°C
** [ ~c is measured with all R inputs grounded, all 5 inputs at 4.5V, and all cutputs open.

B SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25T)

[tem Symbol Inputs . Output : Test Conditions min | typ max J Unit
| _ . P l
] _ . 12 22 ns
o g : C.=15pF. . : ;
Propagation delay time . trai . dqd R, ~2kQ ; 13 21 % ns
Yt R T
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 WPIN ARRANGEMENT
between reduced power consumption and high performance.

Although the HD74L5280 is implemented without expander A
inputs, the carresponding function is provided by the avail- lmu{CE

<
o
-

ability of an input at pin 4 and the absence of any internal

D
G
H| 2 113
connection at pin 3, [:"_' " F j F
G|
EFUNCTION TABLE w1 [ s ot—{ 11}
} [nputs
Number of inputs A through Outputs cX E.__I Even C—EC
I that are high % Even Z 0dd Dutputs
0.2,4,6 8 H L A K e i e A
1.3,5. 7,09 L H ono[ 7 L_E]"J
{Top View)
B BLOCK DIAGRAM
A —I>o > {
=
n Dot
C -—-—DO—L(D—'-Q :: %ven
__—__D_ <
o —PolfT
E "—‘DC‘ <8®)»—®—-«;
F —DO—‘LCD—F— 1
|_| ) z
1 Céd
G CD"FD— m|
[ -1
Dot F >
1
ot
B ELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ* max Unit
[ 1t Vin 2.0 — - v
t
nput voTase Vi - - 0.8 v
Vou Vec=4.75V, Vie=2V, Vi,=0.8V, fon= —400uA 2.7 - — v
Output voltage Tor=4mA - —_ 0.4
Vo | Vecmd.75V, Vig=2V, Vie=0.8V - v
Tor=BmA — — 0.5
Iu Vee=5.25V, Vi=2,7V - bt 20 KA
Input current Iie Vee=5.25V, Vi=0.4V - - —0.4 mA
I Vee=5.25V, Vi=TV - - 0.1 mA
Short-circuit output curremt Tos Vee=5.25V —20 - —100 mA
Supply current** Iec Vec=5.25V - 16 27 mA
Input clamp voltage Vix Vee=4.75V, Ly=—18mA - - —-1.5 v

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




HD74LS280

B SWITCHING CHARACTERISTICS {Vcc=5V, Ta=25C)

[tem Symbol | Cutputs Test Conditions min typ max Unit
teL — 33 50
:H z Bven 29 45 ”
FHI - 5

Propagation delay time o Co=15pF, R.—2k - 7 " n

t —
{5 odd - ns
tene — 31 50 ns

B TESTING METHOD

A

1) Test circuit Waveform
Ver Quipu
45V
lond carcuin 11
_J. L ! Input
et pvB e T
3 bc '
{8 [ l
Tout=500 | £ o :
sl 1; S ]
:
r : F In-phase
3 H
]

) T -

Notes} 1. (' includes probe and jig capacitance.

2. All diodes are 152074 (0 Input pulse; 1y ;r<15ns, ey <6ns,
PRR=1MHz, duty cycle 50%.
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H D74L8283 @®4-bit Binary Full Adders

The HD74L5283 adder is electrically and functionally identi- HPIN ARRANGEMENT
cal to the HD741L.S83A, respectively; only the arrangemeant of

the terminals has been changed. A __lv '_TsJ Vee
This improved full adder performs the addition of two 4-bit I
binary words. B [Zr— B Bif—1s |8
The sum (I) outputs are provided for each bit and the result- A:%»——— A A -——-E] Ar
ant carry (C4) is obtained from the fourth bit. This adder i on N ) I v P
features full internal look-ahead across all four bits generating .
the carry term in then nanoseconds. *-E'— Av A 12 M
The adder logic, including the carry, is implemented in its true B E_'B‘ Ba __El B
farm,
End arround carry can be accomplished without the need for C'E— P "—"__°| e
logic or level inversion, anE T J% e
{Top View)
HEFUNCTION TABLE
Outputs B BLOCK DIAGRAM
Inputs S hen When | Oen When
Ci=L Ci=H
A B A: B: pN Z: Cz pA] 2 Ca —0 G
A Bs| /AN B S 5 Cl S B0 B G
L L L L L L L H L L B -
HyL|lL|or|u|co|o|L|[H]L v o] %
L H L L H L L L H L &
H H L L L. H L H H L "
L Ll L|[L][H]|L|H|H|L = 2 4
H| L|®B| L[4 |H]|L|[L|[L[H B
L H H L H H L L L H R
H| H|H L |[LILIH{H]LI[H DO S .
L L L H L H L H H L 1
H L L H H H L L L H B {» ’ ‘
L| H|L|H|H|H|L|]L[L][H N o—F— B -
H H L H I. 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

Notes) Input conditions at A, B,, A,, B,, and C, are use to de-
termine outputs I, 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,.




HD74LS283

HBELECTRICAL CHARACTERISTICS (Ta——20~+75C}

Item Symbeol Test Conditions min typ™ max Unit
I ) Viu 2.0 - — Vv
ut voltage
" ® Vi - - 08| v
Vou Vee=4.79Y, V=2V, V=08V, Jos=—400pA 2.7 — — ¥
Cutput voltage Too=4mA - - 0.4
Vor Vee=4.75V, Vie=2V, Vi.=0.8V v
Tor=8mA - - 0.5
except Co —_ — 40
Iin Vee=5.25V, Vi=2.7V MA
Co - - 20
except Co - — —0.8
Input current I Vee=5.25V, Vi=0.4V mA
Ce - - —0.4
except Co — — 0.2
I Vee=5.25V, V=TV mA
Co — — 0.1
Short-circuit output current los Vee=5.25V - 20 — — 100 mA
All inputs grounded - 22 39
Supply current Iec Vee=5.258V All B low, other inputs at 4.5V - 19 34 mA
All inputs at 4.5V — 19 34
Input ciamp voltage Vix Ver=4.75Y, Liv=—18mA — - —1.5 v

* Yoc=5V, Te=25°C

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

[tem Symbol Inputs | Outputs Test Conditions min typ max Unit
trin Ce si — 16 24 ns
tene — 15 24 ns
trin . . - 15 24 ns

Ai, Bi Zi
trwe - 15 24 ns

Propagation delay time C.=15pF, R.=2kQl

tein . — 11 17 ns

Co Cy
LpHL - 1 22 ns
t - 11 17 1]
"L AiL Bi Ca u
[ — 12 17 ns

BTESTING METHOD

1) Test Circuit Waveform
4 1
v Load Cirrunt 1 ‘ o - | .
Input Frav Lav
: 105, 105 .
A . + ¢ .
Inpat B ot I Vo

A

.
E B In-phase Output lav | LIV
e r As B Vur
H irca L
Zovt =500 - B
j Ay S Arin

1
7 rus .
_”L_ B ) Viw
) Out-of-phane 13 v
ﬁ ce Output 12
Vi
e

Input pulse; /771508, f7prr 5608,
Notes) 1. Cy includes probe and jig capacitance. PRR=TMHz, duty cycle 50%.
2. All diodes are 152074 &,

L]
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HD741.5283

2} Testing Table

Inputs Qutputs
B, A B Ay B: Az B, Ay Ce Ca poN Z p A )

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 | OUT [ OUT | OUT

oND | GND | oo | oo L onp | onp (N2 B donp | — | — | — | — |ouT

IN | GND
GND [ IN
GND | GND | GND | GND N TGND 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 € | onp L oNp | G | Gnp | onp oD AL IR denp| — | — | — [ouT|ouT

IN | 4.5V
4.5V | IN .
GND | GND | GND | GND GND | GND | GND | — — {OUTOUT| -

IN | 4.5V
45V | IN :
GND | GND [ GND | GND | GND | GND | GND | — | OUT | OUT | — | —

GND | GND | GND | GND | GND | GND | GND | OUT | OUT | — —_ —

4.5V | IN
IN | 4.5V




HD74LS290 eocccce couners

This counter contains four mastersiave flip-flops and addi- B BLOCK DIAGRAM
tional gating to provide a divide-by-two counter and divide-by-

five counter. :....g:D
.

The HD74LS290 also has gated set-to-nine inputs for use in Tq o 4
BCD nine’s complement applications. To use the maximum Ineut 4 O— *

count length of this counter, the B input is connected to the | z g

Q4 output. The input count puises are applied to input A and [ﬁ”ﬁ o
the outputs are as described in the appropriate function table. Inpat B —— L cx

A symmetrical divide-by-ten count can be obtained from the

HD741.5290 counter by connecting the Qp cutput to the A @

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

MPIN ARRANGEMENT Ev —o @

w] | et

RunEv—-ﬂm. Rwp ERM.
)
D]
-]

. & E— ec  Bgo—J il }s - MABSOLUTE MAXIMUM RATINGS

A Q.E_ @ ad— 0l Item Symbol Ratings Unit

[ an”_‘ e Supply voltage Vee T.0 v

anE | B q..}wm’ input voltage A‘RBIT::H Vi ;g :

Tep View: ﬁ‘Operating temperature range T —20~+75 ‘C

Storage temperature range Toee — 65~ +150 C

MFUNCTION TABLE
@ Reset/Count ®BCD Count Sequence (Notss 1} @ Bi-Quinary Court Sequence(Notes 2}
Reset Inputs Outputs Qutputs Qutputs
- Count Count

RoaivjRoes{Rocii[Roczv| Qo Qe Qe Q. Qo Qc Qe Qa Qa Qo Qc Qs

H H L X L L L L i} L L L L 0 L L L L

HlH|x|L | L]L|L|L 1 U A R T 1 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 B 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

BMRECOMMENDED OPERATING CONDITIONS S TIMING DEFINITION

Item Symbol | min | typ | max | Unit fu—=t
t Ai —_ e ——
Coun Tnput Fooen 0 32 MHz2 v
frequency B input 0 — 16 : R(Rs, R L3y
A ingut 5 | — | — \ o
Puise width [ B 1"PU | L W B ns W
Reset 15 _ _ '
inputs AorB
Setup time [ 25 o — ns Input ov

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

Item Symbol Test Conditions min typ® max Unit
Vi 2.0 — - \'s
Input voltage Vi — — 08 v
Vou Vec=4.75V, Vie=2V, Viu=0.8V, Jov——4004A 2.7 - — v
Qutput voltage - - - ToL=4mA** — - 0.4
Vou Vee=4.75V, V=2V, V=08V oo BmA® — — %5 v
Any Reset — - —0.4
A inpul. I Vec=5.25V, Vi=0.4V — — —2.4 mA
B input. - - -3.2
Any Reset — — 20
Input current A input In Vee™5.25V, Vi=2.7V — — 40 HA
B input — — 80
Any Reset V=1V - e 0.1
A inpug It Vee=5.25V — - 0.2 mA
B inpur Vi=3.5V — — 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, Iv=—18mA - — —-1.5 \'

* Voo=5V, Ta=25°C
*% Q, output is tested at specified [y, plus the limit value of 777, for the B input. This permits driving the B input while maintaining full
fan-out capability.
#4# ] ~~is measured with all ouiputs open, both R, inputs grounded following momentary connecton to 4,5V, and all other inputs grounded.

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

Item Symbol Inputs | Outputs Test Conditions min typ max Unit
A Qa 32 42 -
Maxi ount frequenc s
aximum count frequency f B % 16 _ - MH:z
FpLy — 10 16
brue A Q — 12 18 ne
tein — 32 48
A
[1.3 Qo - 34 80 ns
f —
i~ B Qo C.=15pF. Ru=2k1 1 ° ns
. i LenL — 14 21
Propagation delay time
LrLy B Q — 21 32
trut i - 23 35 "
trin - 21 32
B
™ @ — 23 3 "
teui Set-to-0] Qu—~Qo — 26 40 ns
ten Set-to-9 Qa, @ - 20 30

truL Qe, Qc - 26 40




HD74LS290

B TESTING METHOD

1) Test Circuit 2) Testing Table
vt}‘ 4 It From input Inputs Outputs
em
to output | A B | Re Rs Qs | Qo | Qc | Qo
oV pem o f Lot Crreen T fon A0 IN [te Q:/GND|GND|OUT|OUT|OUT{OUT
L ; & | “* [B=~qQ_|45V| IN |GND|GND| — |OUT|OUTIOUT
-ty ! A=Q. [ IN [P @IgNp|eNDlouT] — [ = | =
11T v j A=Qo | IN /to WGND|GND| — | — | — |OUT
- __‘; qj-' per— 1., [B=Qe 45V IN [GND|GND| — JouT — | —
e - °‘j1 T— i [B=Q. [45V] IN [GND GND| — | — 1oUT] =
T 3 - ; B~Q. |45V IN [GND[GND| — | — { — louT
L s, q..jq—{ Sume 48 Lowd Circuit 1. ] Ro==Q** | IN*[te Qi| IN |GND|OUT|OUT|OUT|OUT
f R.—Q** | IN*[w Q.JcND| IN [ouT|oUuT|oUT|OUT
> * For initialized

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

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

Waveform 2. t.. (R,—Q)

Waveform 1. f..., tsn, tra (Clock— Q) i i
w
0%,
R
w ) L3V 1Y
1.3V 1] 18P o

Clock oV e & 1505

[l
trwc{ Messure at (1rcn{ Mersure a1 taer)

Y

10%
Vou
L _/_ 1.3V 13V Qa=Qu Lav
Yoo
—_— |

Vou
ltpwel Mensure a1 frew{ Mesaure at 2as1)
tasd) Vo

1.3¥ 1.3V
" Vor Waveform 3. tew, t(Ri— Q)

krei{ Measure ut [2in (Mewsare a1 faed) ren e

Loss ) Von _
v

, 0%

Qc 1.3¥ .
4F Vor Ry 1.3V L3V
5 }
10%,

tru{Measure at |tooe { Mensure at teet) ov

tes14) Vox e & |5nx

traL

- Vox

[ 1.3¥
4 Vou
QnQc 1.3¥
Notes) L. Input pulse: ryy <1508, 1y, s5ns, PRR=1MHz, duty v
cycle=50% and: £or fipmay. LI THLSZ.508
2. 1, is referonce bit time when all cutputs are low. rw
You
|
Qaddn 1.3V
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H D 7 4 L S 2 9 3 @®4-bit Binary Counters

This counter contains four masterslave flip-flops and addi- B BLOCK DIAGRAM
tional gating to provide a divide-by-two counter and divide-by- -
eight counter, This counter has a gated zero reset.To use the =0
maximum count length of this counter, the B input is con- thput A O e
nected to the Qa output. The input count pulses are applied X
to input A and the outputs are as described in the appropriate R
function table, ‘
e 0
Input B O bCK
HPIN ARRANGEMENT X
| S—
S
NC| ) E] Ve J e _oa
NC| 2 Run 13 | Runs ~PCK
NC| 3 Rupp——p 12 [ Ruens N
K q sep—{ e
Outputs ‘j Inputs ! Qr—r—0Q
Q| S q ,\<:>-—-4’1__ola —PCK

NC| & Qupmmd 9 {0 A K
L1} Outputz R'" &.:D—“"_J
w1 O—-

ITop View)

B ABSOLUTE MAXIMUM RATINGS

ftem Symbol Ratings Unit
Supply voltage Ve 7.0 v
Ro Inputs 7.0 \i

[nput voltage Vis
A, B Inputs 5.5 v
Operating temperature range Tonr —20~+75 C
Storage temperature range T —65~+150 C

HEFUNCTION TABLE

# Reset/Count #®BCD Count Sequence
Reset Input Outputs Outputs Qutputs
Count Count

Roors | Rorr | Qo Qc Qe Qs Qo Qc Qs Qa Qo Qc Qs Qa
H H L L L L 0 L L L L 8 H L L L
L X 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
i L H H H 15 H H H H

Notes) 1. H; high level, L; low level, X; irrelevant.
2. Output Q» is connected to input B,




HD74LS293

B RECOMMENDED OPERATING CONDITIONS ETIMING DEFINITION

Item Symbol | min typ | max | Unit e e
Qutput current Ton = — | —400 MA .
o = v
Output current I - — &8 mA
Count A input 0 — 32 ko 1 1
Seouns - MHz o
frequency B input 0 - 16 !
A input 15 — — : 4
Puise width B input tw e — - ns ;\"rtH L3V Ly
Reset 15 - - npu o
inputs ]
Setup time [ 25 — - ns -

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

ftem Symbel Test Conditions l min typ* ' max Unit
Input voitage - : 2.0 — — v
N Vi I - 0.8 \Y
Vou Vee=4,75V, Vie=2V, Vie=0.8V, lua=—400uA 2.7 - - v
Qutput voltage Vo | Vee=4.75V. Vie=2V, Vi—0.8V FI‘”xdmA" — — 0.4 v
o j fou=8mA** — - 0.5
,,,'G,‘ﬂ! _Reset — - -0.4
| A input Int Vee=5.25V, V,=0.4V — E —-2.4 mA
B input -1 = -1.6
Any Reset o — . 20
fnput current A input I Voo =525V, V,—2.7V — — 40 MA
B input — — 40
Any Reset | V=7V - - 0.1 ¢
A .|11put I Ver =5_25V Vim5 5V I 0.2 mA
B input — — 0.2
Short-circuit output current Ios Vee =5.25V —20 - 100 mA
Supply current*** Icc Vee =5.25V o = 9 15 mA
Input clamp voltage Vix Vee =475V, In=—18mA T — - [ —-1.5 v

* Vo=V, Ta =25°C
** Q4 output is tested at specified Jy; plus the limit value of [7; for the B input. This permits driving the B input while maintaining full
fan-out capability.
*=*= [ec is measured with all outputs open, both R, inputs grounded following momentary connection to 4.5V, and all other inputs grounded.

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

[tem Symbol Inputs | Outputs Test Conditions min typ max Unit
A Qa 32 42 -
Maxi t f e MH
aximum count frequency J B a G — — z
tecw — 14 16
teue A Q — 12 18 ne
tpin - 46 70
A L
trne Qo — 46 70 "
o= - - 16
. . teiw B Q@ C,=15pF, R. =2k 10 as
Propagation delay time [ T 14 21
tron el 21 32
B s
tot Q@ - 23 3 "
tein — 34 51
trne B Qo ' — kY] 51 ne
trye Set-to-0 | Qu—~Qo — 26 40 ns
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HD74LS293

B TESTING METHOD

1) Test Circuit 2} Testing Table
Vie G From input Inputs Outpute
' e Item
to output A B Ro | Qa| Qe | Qc | Qo
Ky SN IS \ A—Q | IN [to Q\[GNDIOUT|OUT|OUT|OUT
L ! Ao Lowd ciredit 1) foue B—q |4.5V[ IN [oND| — |ouTiouT|OUT
R PR Bl sl B A=Qr | IN [to Qs GNDjOUT| — | — | —
- b8 an ;‘C‘ 4 1
3 i : A=Qo | IN [toQiGND| — | — | ~ |oUT
re. — % . °"L|m- Sime s Lo Circnt 1_| trw | B—Qa |45V IN IGND| — |OUT| — | —
Zowr=502 % —n o.-j—%-l Same 12 Load Circuit L I eut, B~Qc [45V| IN |GND| — | — [OUT} —
17
’L Qn,ir Sume a3 Losd Circuit L ] B—~Qo |45V| IN /GND — | ~ | — |OUT
"f Re—Q** | IN*[to Qa1 IN |OUT[QUT|{OUT|OUT
7 * For initialized.

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

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

Waveform 2. t- (R~ Q)

Waveform 1.f..., tsu, ta (Clock— Q) e A
147}
L. = av
Re
v LV Y
S L% Lz isns K10 o
Cluck rxL
oy Vax
texeMeasure at tren{ Measure at faosy)
tas3)
_— Vow Qs ~Qu 1.3
Vou
Qu 1.3v Lav
Note) frpgg)sns, tppr<ins
el Vo

trwi{ Moasure at treu{ Measure at tast)
tasal

Von

L3V 3

1

Vou

e
L)
tras (Mensure at trip Moasure at taed)
tess)

L.

¥

Yoo
tres{ Measure at tren( Messure at foss)

tasls}

.

£
z
[ =

Yon

3¥
Qu

I
ik Vo

Notes) 1. Input pulse: t7pg<iSns, tryz <5ns, PRR=1MHz, duty
cycle=50% and: for Sy, 7L THLS2.508.
2. t, is reference bit tizne when all outputs are low.




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-

S
rate MSI functiops {HD741.5157 and HD74LS175). When the B'E—l EV“
word-select input is Jow, word 1 {A,, B,, C;, D, ) is applies to ”E—"' ]l e
the flip-flops. A high input to word select will cause the selec-
tion of word 2 (A, By, C,, D). The selected word is clocked A E‘— A » il LAWY
to the output terminals on the negative-going edge of the clock !D-l- B E N acl—1 s e "
npuls hid
pulse,
C,E—Q G iz |G
mE— Dr cxm—Bmm
EBLOCK DIAGRAM KB = CRE S I borid
Data Input Ay \ C o _
W:rd S:Ier( . GND| # 3[““. €
s W *% (Top View!
C a 1 :Ck
8
5 Wf——oh
B o | —d>CK
R 5 Ouipuis
Duua C
Inputs
—C{> I &
G —d»cx
R
B
—> I
b —d>ck /
Clack © 1>
H FUNCTION TABLE
Inputs Outputs
Word Notes) 1. H; high level, L; lov: level, X; irrelevant (any input, includ-
s Clack Qa Qe Qe Qo ing transition)
elect 2. 4; transition from high to low level
L i a b ¢ & 3. a,,a,, etc; the level of steady-state input at A, A,, etc.
1 4. Qag. Qpo» ttc; the level of Qa, Qp, ¢tc entered on the
A | a b2 c: ? most-recent 4 transition of the clock input.
X H QAO QBO QCU QDO
B RECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Clock pulse width daichs 20 — — ns
Data 15 — -
Setup time ] . ns
. Word Select 25 e —
Data 5 - —
Hold time th ns
Word Select ) - —
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HD74LS298

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

Item Symbol Test Conditions min typ* max Unit

Vin 2.0 - - v

Input voltage v — — 08 v
Vou Vee=4.75V, Vig=2V, Vii=0.8V, fos=—400zA 2.7 - - v

Output voltage Vor Veemd.75V, Vinm2V. Viim0.8V Tor=4mA — — 0.4 v

lar=8mA — — | 05

I Vee=5.25V, V,=2.7V - - 20 pA

Input current I 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

* Vee=5V, Ta=25°C
** With all outputs open and all inputs except clock low, fc is measured after applying a momentary 4.5V, followed by ground, to the clock input.

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

Item Symbel Test Conditions [ min Lyp max Unit
tpen - 18 27 ns

Propagation delay time Co=15pF, R.=2k{}
trne — 21 32 ns

M TESTING METHOD

1) Test Circuit Waveform
V("Jr in ITHi.
45V
l.o8d Circuit 1. 3y
Output - ====~ oy oy, 9
Tnput —pcK 7 3 W
w5 Qa } T oDt Clock %, 10% ot
P.G. ] e e —

(]

Lot =300

I

Vo

B2 )

*H" Dat g
Lo Qct—fom]__Same as Lond Cireuit 1._] ' o
r‘ e2] Qo Same an Losd Circeuit 1. I L Dam Vou

AV

Sec Fuection Tabie
£
P
E
£
i

Var

?
|

Notes) 1. (g includes probe and jig capacitance. tout,
2. All diodes are 152074 .

Input pulse; fryr<lSns, 2gy; <6ns,
PRR=tMHz. -




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, S, and S,, high. This places the three-

HEBLOCK DIAGRAM

state outputs in a high-impadance 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 cverriding input
is provided to clear the register whether the outputs are
enabled or off,

B PIN ARRANGEMENT

51 Se had
7 S E—w—u—] F_?] Vee
= )
ovpat G,E}EG 5 9] s
Contrala G—’E: sL 18] Shife Lets
sL
s o e e S e o e e e BTN saf—oe oo
rsz':::: o St tnput et [5 p—{wa wal—Jie]wm
Serinl-Input CI&E—- oo Frar '_"EFIOF
o o va[7] MG Drto—{11] ot
qA [ﬁﬂ 1 mt] ‘”IL e b § 4T Qk Q“ Em 2‘ ajm '_‘% wq'
Clear o————p=’ T Clear | § —f lear  CK 12 { Clock
’ y 4 y '] SR
Cuiput c,ﬁf‘_ I—? [‘% “_‘ l_i f—‘ I {_"_ ono [0 E Shift Right
Controls |y f‘—“ r—l SR
l l iTop View!
A0 Bk LA DA Bgr FOr GQn HIQ
MABSOLUTE MAXIMUM RATINGS
Item Symbel 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 Tuir —65~ +150 C
BFUNCTION TABLE
. Inputs Inputs/Outputs Cutputs
Function | Output )
Mode . Serial
Clear| Select Control [Clock A/Qa | B/Qs | C/Qc | D/Qo | E/Qe | F/Qr | G/Qa | H/Qu| Qa” Qu’
5. Se IGi t Cz t S0 Sk
. L X L L L x X L L L L L L L L L I
ear || x]rjL|x|=|x/viL || L L|vce|L|vLr!L|L
Hold H | L L | L L x x X | Quo | Qoo | Qeo | Qoo | Qeo | Qro | Qoo | Quo | Que | Quo
[+]
H x x L L L x x Qo Qa0 Qco Qoo Qeo Qro Qco Quo Qao Quo
. i H L H L L ! X H H Qan Qe Qe Qon Qe Qre Qe. H Qe
Shift Right
H{L|HIL}L t x | L L Qar | Qen | Qen | Qoo | Qen | Qrn | Qen L Q.
. H H L L L t H X Qe Qe Qo. Qe Qr. Qe Qe H Qoae H
Shift Left .
H H|L | L L 1 L X | Qs. Qe | Qon | Qen Qrr | Qon | Qe L Qs L
Load H|H|H| x| x 1 x| x a b © d e f g h a h
Notes) 1. H; high level, L; low level, X; irrelevant 5. Qan~Qun;the level of Qu through Qy, tespectively,
2. t; transition from low to high level before the mostrecent t 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 are high the cight
flop outputs are jsolated from the input/outpmt inputfoutput terminals are desabled to thé high-im-
terminals. pedance state, however, sequential operation or clear-
4. Qao~QmHo; 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

HRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
Output current g::—oqru a Tou : - : :gi mA
Qa—~Qn - - P2
Output current Q or Qn’ ' — — 8 mA
Clock frequency Jeiaex 0 — 25 MHz
R Clock high 30 — —
Clock pulse width Clock low bwicxs 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 10t — - ns

t The arrow indicates the rising edge.

B ELECTRICAL CHARACTERISTICS (Ta——20~+75C)

[tem Symbol Test Conditions min typ* max Unit
Vin 2.0 — — Vv
Input voltage Vo — - 0.8 v
Qa thru Qu Vor Vee=4.75V, Vg2V, Ton=—2.6mA 2.4 — — v
Qa” or Qu’ Vie=0.8V Tou=—400pA 2.7 — —

Qutput veoltage Qs thru Qu Vee=4.75V ;o"-;fmA — — g;
Voo V=2V o= 24mA - - \'

Qv or QW Vie=0.8Y for=4dmA - 1 — | 0d

* oL =8mA - — 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 = [ =400 | pA
i:ysgt:;" Im | Veem5.25V, Vi=2.7V . o

SD. Sl - s —08
Input current Any other Tn Vee=5.25V, V=04V — — —0.4 mA

S. S, Vi=7V — — 0.2
A~H Ir Vee=5.25V Vi=5.5V — - 0.1 mA

Any other V=7V — — 0.1

Short-cireuit Qa thru Qu —30 - —130
output current Q' or Qu’ Tos Veo=5.25V —20 — ~100 mA
Supply current Icc Vee=5.25V — 33 53 mA
Input clamp voltage Vix Vee=4.75V, Iin——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 — 27 L4
,::‘L' Clock | Qu~Qu — ;z :g ns
- 45pF, R.—6650
teny Clear Qa~—Qy Cu=45p L - 26 40 ns
. t = = - 21
Qutput enable time !:': G, G: | Qa~Qu — 1: 30 ns
Output disable time e | = & | qi~@e | Co=5oF. RimbesQ |——] 10 I -

tiz ’ - 10 | 15




H D74L336 5A @®Hex Bus Drivers (with three-state outputs)

B PIN ARRANGEMENT

o
EhY T
w[5]
o]

GND | 8 i;

(Top View)

S

SIE
=
3

-
)
=3

s
T

£
o wn
- >

=)
&
S

T

BB

B ABSOLUTE MAXIMUM RATINGS EFUNCTION TABLE

Item Symbel Ratings Unit Inputs Output
Supply voltage Vee 7.0 v G G: A Y
) Input voltage Vin 7.0 v H X X a
Output voltage (Off -state) Voo 5.5 \Y X H x Z
Operating temperature range | T.,. —20~ +75 C L L L L
Storage temperature range Teee —65~+1501 C L | L H H
Note) H; high level. L; low level,
X; irrelevant
Z; off (high-impedance) state
of a 3-state output
MELECTRICAL CHARACTERISTICS (Ta—=—20~+75C)
Item Symbol Test Conditions min typ* P max Unit
Vix 2.0 — —
Input voltage R v
Vi - - 0.8
ch Vcc-4.?5V. Vm‘zv, V.L—U.BV. .ro.w" —2.6mA 2.4 e | _ |
Output voliage v Vee=4.75V, V=2V, Tor—24mA -, = ‘; 0.5 \4
Y vi=-0.8v Joo-12mA | — o = 0.4
Tozn Vee=5.25V, V=2V Vo=2._4V — — 20
Chatput current A
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 T Vee=5.25V, V,=0.4V, Both G inputs~0.4V — — —0.4 mA
G inputs Ver=5.26V, V=04V — — —0.4 mA
_ I Vee=5.25V, V=7V - - 0.1 mA
Short-circuit output current Ios Vee=5.25V — 46 — —225 mA
Supply current Tcc** Vee=5.25V - 14 24 mA
Input clamp voltage Vix Vee=5.25V, Iiv=—18mA - - —-1.5 Vv

* Vo5V, Ta=25°C
** With all outputs open, [~ 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 Symbol Test Conditions min typ max Unit

t - 10 16

Propagation delay time o
tewe C.=45pF - 9 22
tzu R.=6670 — 19 35

Output enable time ns
tze - 24 40
t C.=5pF - - 30

Output disable time ik LTop
trz R.=6670 - — 35

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




H D 74 L s 3 6 6A ®Hex Bus Drivers (with three-state cutputs)

BPIN ARRANGEMENT

S

EIE %

EhY

e, YA
R

=

el El
> - ™~
- = "3

T

CIETEIEIE

=S
@
=

ZYIS

]
Y

-
Y

<

GND E v
[ Top View!
HMABSOLUTE MAXIMUM RATINGS EFUNCTION TABLE
Item Symbol Ratings Unit Inputs J Output
Supply voltage Vee 70| Vv C. [ & | A v
mlnput voltage Vin 7.0 VA: H X X Z Note)
Qutput voltage {off-state} Vo 5.5 v T H % 4 H: high level, L; low level,
7Operating temperature range | T.,. ~20~ +75 C L L H L X, irretevant
) , — J— [ Z; off (high-impedance) state
Storage temperature range Taa —65~ +150 C L | L L H of a 3-state output
B RECOMMENDED OPERATING CONDITIONS
Item l Symbol ! min ; typ max Unit
Qutput current Jl_ Ton i - F - | —-2.6 mA
Output current } IEY i - I — ‘I 24 mA
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HD74LS366A

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

Ttem Symbol Test Conditions min typ* max | Unit
Viu 2.0 - —
Input voltage Vi = o 08 v
Vou Vee=4.75V, V=2V, Vi =0.8V, fon=—2.6mA 2.4 - -
Output voltage Vee=4,75V, V=2V, Toc=24mA - - 0.5 \4
Voo oy, —0.8v loo=12mA | — — 0.4
Output current lozn Vee=5.25V, V=2V, Vo=2.4V - - 20 ua
Toze Vie=0.8V Vo=0.4V - — —20
I Vee=5,20V, V=27V - - 20 uh
Vee=5.25V, Vi=0.5V, Either G inputs=2V - - —20 uA
A inputs —
Input current _ I Vee=5.25V, V:=0.4V, Both G inputs=0.4V - — -0.4 oA
G inputs Vee=5.25V, Vi=0.4V — - —-0.4
I Vee=5.28V, V=7V - - 0.1 mA
Short-circuit output current los Vee=5.26V o —40 - —225 mA
Supply current Tcc** Vee=5.258V - 12 21 mA
Input clamp voltage Vix Vee=4.78Y, Liv= —18mA - - —-1.5 v

* VoSV, Ta=25°C
** Ine 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
Qutput disable time v M - - .
Iz R.—66702 — - 35

Note) Refer to Test Circuit and Waveform of the Commaon 1tem




@®Hex Bus Drivers
{non-inverted data outputs with three-state outputs)

HD74LS367

WPIN ARRANGEMENT

Ouiput |
Control [

1af 2

A

15 | ¥er
o,
i1 |6A
&Y
SA

sy

EIEIEETE

{Top View)

B ABSOLUTE MAXIMUM RATINGS

EFUNCTION TABLE

Item Symbol | Ratings | Unit G [ Al vy
Supply voltage Vee o) v H | X | Z _ Note) H;highlevel, L;low level,
Input voltage Viu 7.0 v L L L X; irrelevant
Qutput voitage (off-state) | Voo 5.5 v L H M z;%?mjl‘:m;z?) state
Operating temperature range Terr —20~+75 ‘C
Storage temperature range | T.., | ~ 65~ + 150 C
M RECOMMENDED OPERATING CONDITIONS

Ttem Symbol min typ max Unit
Qutput current . fon - — —2.6 mA
Output current i To1 - - 24 mA
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HD74LS367A

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

Item Symbol Test Conditions min typ* max Unit
Vin 2.0 — — \'s
Input voltage Vi — = 78 v
Vou Vee=4.75V, V=2V, Vi=0.8V, Tos——2.6mA 2.4 - - \

Qutput voltage ToL=24mA - — 0.5
Vo. Vee=4.75V, Viy=2V, Vi =0.8V v

Tor=12mA - - 0.4
Output current Toz Vee=5.25V, Viu=2V, V,.=0.8V Yoz 2.4V — — 2 7.

Vo=0.4V - - —20
Lix Vee=5.25V, V=27V - - 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
] Vee=5.25V, V=7V - - 0.1 mA
Short-circuit output current fos Vee=5.25V —40 — —225 mA
Supply current** fec Vee=5.25V - 14 24 mA
Input clamp voltage Vix Vee=4.75V, Liv=——18mA - - —1.5 \'

* Vee=SV, Ta=25°C
** I ~c 18 measured with data inputs grounded and output control inputs at 4.5V,

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

Item Symbol Test Conditions min typ mux Unit
teLn — 10 16
Propagation delay time ; — 7 A 2 ns
P2t | Co=45pF, R.=6670)
tzn — 19 35
Output enable time ns
tzi - 24 40
¢ - e 30
Output disable time 2 C.~5pF, R.,—6670 ns
lez - - 35

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




H D74L8368A ®Hex Bus Drivers (inverted data outputs with threestate outputs)

B PIN ARRANGEMENT

o ]
ELELLETE

Y]

o

&
>

W
a

[
e

-
s

(Top View:

B ABSOLUTE MAXIMUM RATINGS

M FUNCTION TABLE

Item Symbuol Ratings Unit G A Y
Supply voltage Vi 70| V¥ W 1 % | Z  Note) H:highlevel,L;low level,
Input voltage Via 7.0 Vv 1. L H X irrelevant
Qutput voltage |(off-state) Vog 5.5 V L H L Z;Z?;gi:?;?:ﬁ;::e) state
Operating temperature range | T.,. —-20~ 475 C
Storage temperature range T, - 65 4 1501 C
M RECOMMENDED OPERATING CONDITIONS

Item Symbol ] min tvp max Unit
Output current Ton l - - -2.6 mA
Output current I - - 24 mA
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S ELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbal Test Conditions min typ® max Unit
Input voltage Vin 2.0 — — v
Vi — — 0.8
Vou Vee=4.75V, V=2V, Vi.=0.8V, Joy=—2.6mA 2.4 - -
Qutput voltage ToL=12mA 0.4 v
Voo Vee=4.75V, Vig=2V, Vi, =0.8V - -
Tor=24mA 0.5
Vo=2.4V - - 20
Qutput current loz Vee=5.25V, V=2V, Vu=0.8V Voud AV — — 20 HA
Ira Vee=5.25V, Vi=2.7V - — 20 HA
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
I Vee=5.25V, V=7V - - 0.1 mA
Short-circuit output current Tos Vee=5.25V - 40 e —225 mA
Supply current es Ice Vee=5.25V - 12 21 mA
Input clamp voltage Vi Vee=5.25V, Iv= —18mA — - -1.5 v
* VocisY, 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 tvp max Unit
tpLn - 7 15
Propagation delay time — — 2 )
f | Comoef. Rumgera T e | 3 | s
Qutput enable time ™ — 28 m
tuz - - 32
Output disable time C.=5pF, R.—66T{1
lez : - — 35

Note) Refer to Test Circuit and Waveform of the Comman |tem




HD74LS37 @0ctal D-type Transparent Latches (with three-state
outputs)

The HD74L8373, 8-bit register features totem-pole three-state WPIN ARRANGEMENT
outputs designed specifically for driving highly-capacitive or
relatively low-impedance loads. The high-impedance third e il v

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- 1
face or pullup components. They are particularly attractive
for implementing buffer registers, |/0 ports, bidirectional bus
drivers, and working registers, e |:
The eight latches are transparent D-type latches meaning that “ E
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. 1

Enahle
H [

EFUNCTION TABLE

Inputs QOutput (Top View)
Notes:  H = high level, L = low level,
Qutput control | Enable G D Q X = irrelevant
L H H H Q, = level of Q before the
I H L L indicated steady-state input
- conditions were
L L x Qe established.
H X « J 7 Z = off (high-impedance) state
. - of a three-state output
HEBLOCK DIAGRAM
1Q 2Q iQ 4Q 54 6Q Kt L1

T e

ad - - -

CQutput 10 2D k14 4D Sb 6D D 80 Enable
Control G

MRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
Supply voltage Ve 4.75 5.00 5.25 v
Output voltage Von e — 5.5 v
Output current fox - - 2.6 mA
1T - — 24 mA

Enable pulse “H" level 15 — -
width T heval] 15 — - n
Data setup time fa 51 - - ns
Data hold time ts 254 — —_ ns

Note} § : The arrow indicates the falling edge of clock pulse.
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HD74LS373

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

Item Symbol Test Conditions min typ* max Unit
Viu 2.0 — — v
Input voltage Data inputs - - 0.7
Vo v
G, Output control inputs — — 0.8
Vor | Vee=a 5V, Vir=2V, Vo= Viu rars Lon=—2.6mA 2.4 — — v
Qutput voltage Vou Vee=4.75V, Viy=2V, Tor=12mA - — 0.4 v
Vie= Vil max Tor=24mA - - 0.5
Off-state output current ;:j: Veem5.25V, Viy=2V i::z:x : — 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 Icc Vee=5.25V, V;=4.5V {Output control) — 24 46 mA
Input clamp voltage Vie Vee=4.75V, [In=—18mA — — —1.5 v

* Vor=5V, Ta=25°C

ESWITCHING CHARACTERISTICS (Vcc=5V, Te=256C)

Item Symbol Input Output Test Conditions min Lyp max Unit
teun D Q - i2 18
. . teur - 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
t C¢=5pF - 2 20
Qutput disable time ukd 0oC Q e~ -
tiz R.=6670) — 15 25
W TESTING METHOD
Test Circuit
Vee
5V '}
I
I
SN d
. ——q0C :
1
Inpu 11D
put I :
—20 Jl
PG .
o500 3 [ zqmi—;{ Seme as Load Circuit 1 | Notes: 1. €z includes probe jig capacitance.
] : 2. All diodes are 152074 ().
J’ Input E Same as Load Circuit 1 ]
“.E Same sz Load Circuit I ]
PG .
Zom50Q @ Same as Load Cireuit 1 I
* Same as Load Circuit 1 J
Same as Load Circuit | I
. Same a3 Lond Circuit 1 J
N




HD74LS373

o tren trHL
Waveform-1 v
90%
1.3V
2, o
Data ________19__/0_1 k 10% v
LPHE |
\ Vou
@ Si, S2 Closed # 1.3V 1.3V R
Vou.

Notes: Input pulse; f774 S 15ns, {777, S 6ns, PRR = IMHz, duty cycle 50%

Waveform-2
tTLE ITHL
f 0% 0% E w
Data £13v 1.3V 1.3y

10% K i0% Y
-— v

Enable

G
— av
ipnt

tPiy ¥ou
q s \
51, 82 Closed 4 1.3V \1.3\'
———— Yo

Note: Enable input pulse; 1757 £ 15ns, Data input pulse; 7LH S 15ns,
1131 % 6ns, frrr % 6ns,
PRR = IMHz PRR = 1MHz,
Waveform-3 G input is high,
Quiput i
Cont ral ,
Zso% W
1.3V
10% oy
-.—:u———l
Waveform A =4.5V
81 Closed =] 5V
S2 Open Lav
Vor
Waveform B ’ ) a5V
i 21 ) Vou
\— 1
31 Open .
Sz Ciosed J 13V tuz =15V
. S close
=0V 5 Closed

Notes: 1. Input pulse; {774 2 15ns, t737 S 6ns, PRR = IMHz, duty cycle 50%
2. Waveform A if for an output with intetnal conditions such that the output is low except
when disabled by the cutput 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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HD74LS37

outputs)

@0ctal D-type Edge-triggered Flip-Flops (with three-state

The HD74L5374, 8-bit registers features totem-pole three-

MPIN ARRANGEMENT

state outputs designed specifically for driving highly-capacitive

./

or relatively low-impedance foads. The high-impedance third guu::nl Tl 2] vee
state and increased high-logic-level drive provide this register o .
19 B

with the capability of being connected directly to and driving
the bus lines in a bus-organized system without need for inter- 1
face or pull-up components, They are particularly attractive
for implementing buffer ragisters, 1/Q ports, bidirectional bus
drivers, and working registers, The eight flip-flops are edge- 20
triggered D-type flip-flops. On the positive transition the
clock, the O outputs will be set to the logic states that were
setup at the D inputs, ks

8D

L=

aEninnEEEE

20 n

&

30 62

=

5
L

JF

8Ly

50

4h

40 50
GND Clack
HFUNCTION TABLE ﬂ
Inputs QOutput Notes:  H = high level, L = low level, [Top View)
X = irrelevant
Output control| Clock D Q t = transition from low to
L t H H high level
Q, = level of Q before the
L t L L indicated steady-state
L L X Qo input conditions were
established
H x x z Z = off (highimpedance)
state of a three-state
output

EBLOCK DIAGRAM

10 20 kit 4Q 54 6Q Fes] A

Q U Q Q o @
UCK ‘-[‘}CK lULK [I (,‘i\ CK
Nurput 18 20 D 1 5D &0 mn 2D Clock
Contral
MRECOMMENDED CPERATING CONDITION
Item Symbol min typ max Unit
Supply voltage Vee 4.75 5.00 5.26 v
Qutput voltage Vou — — 5.5 v
IOH - - *2.5 mA
Qutput current
loL - — 24 mA
Clock pulse “H" level 15 — -
- lw ns
width “L” level 15 - —
Data setup time o 201 — - ns
Data hold time ty 3t — — ns

Note) t The arrow indicates the rising edge of clock pulse,




HD74LS374

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

Item Symbol Test Conditions min typ* max Uit
Input voltage Vie 2.9 — . v
Vie - —_ 0.8 v
Van Vee =4.75V, Viu=2V, Vi1 =0.8V, fox=—2.6mA 2.4 - — v
Output voltage .| Veem 4TV Va2, To,=12mA = - 0.4 v
Vie=0.8V oy =24mA = — 0.5
foxn . B . Ve=2.7V — — 20
Off-state output current Tone Ver=5.25V, Viy=2V Vom0.4V — - 50 pA
In Vee=5.28V, 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 — ;130 mA
Supply current Tee Vee=5.25V, V;=4.5V {Output control) - 27 L 40 mA
Input_clamp voltage Vie | Vee—4.75V, Liv— —18mA -~ — | -15 v

* Voo=5V, Ta=25°C

BESWITCHING CHARACTERISTICS (Vec=5V, Ta=257)

Item Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency - Clock Q 35 50 - MHz
3 - 15 28
Propagation delay time me Clock Q C.=45pF ;
Lews, — 19 28
R, =661
ton — 20 28
Output enable time oC Q ns
tae - 21 28
. . Inz Ci=5pF — 12 20
Output disable time oC ]
iz RL=66702 14 25

BTESTING METHOD

Test Circuit

&
o

]
I
|
' ¢
~N 1 i
IQ " bl il ad Bl 1
1 e ) S Wanas I
| 5kQ 3
Input L] =0 Si :
I
|7 ) I
i Outpuil. —— Load Circuie ] ___ 1
ke = 13D 2qQ -—I—l_ Same as load Circuit 1 I
Zont 500 : oo
* Input : 14D 3Q TZ-«I Same as Load Circuit 1 J
.2 tput
E -—t—-{ Same as Load Circnit 1
L S ] - ]
5 3
z...?;on @ b0 sQ R‘TJ{ Same s Load Circuit 1 |
F—— 70 SQ—L{ Same as Load Circuit 1 _I

Same as Lowd Cireuit g

Same as Load Circuit L J

#H
|
e

8D w

Is

=t Clock B
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HD74LS374

Waveform-1
iTLy trre
0% %0% / ¥
L3v 13V
Data 10% ’
ov
—t
v
Clock
oy
bt P LH Vor
51, 82 Closed o 13V 13v
Q
Vor
Notes: 1. Input pulse; f7rsr = 15ns, {774, = 6ns
Clock input; PRR = IMHz, duty cycie 50%
Dats input; PRR = 500kHz, duty cycle 50%
2. fmaes tyrp = 2.515, fypy, = 2.5ns
Waveform-2
Qutput Control 1THL tren
T /fso% W
13V 1.3V
10% 10% | ov
Waveform A ta
=SV RS P ) g; Closed
S1 Closed =15V
S2 Open .
L3V
048Y Vor
pe——t ZH 05y Vou
5i Cpen
S2 Closed 1.3V FH | =15V
Wavelorm B St Closed
=0V St

Notes: 1. Input pulse; f7r = 15ns, 737 = 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.




HD74LS375 «aucr sisuvie Lorches

The HD74L53756 bistable iatch is electrically and functionally HMPIN ARRANGEMENT
identical to the HD74L575, respectively. Only the arrange-

ment of the terminals has been changed in the HD74L5375. RNV S
This latch is ideally suited for use as temporary storage for “)E L6) ¥
binary information between processing units and input/output A E E-ﬂ:

on
or indicator units, information present at a data (D) input is ‘Q[_:_L I E"Q
« oo

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 "3'11*"3';[1_ 69 1]
remains high. When the gnable goes Io.w, the inforn-.na.tion (that 3‘*‘-'3' . 2] bnable
was present at the data input at the time the transition occur- a-t
red) is retained at the Q output until the enable goes high. 006y Qb - Em
(7] s [M MIES
EBLOCK DIAGRAM (}}) onn [+ B ENEE
bats g (Tup View)
—
Whes T‘ HMFUNCTION TABLE
o H Inputs Outputs
Fnubie b G a 3
L H L H
H H H L
x L Qo Q-G
. RECOMMENDED OPEmlm CONDITIONS Notes) H: high level, L; low level, X; irrelevant
ltem Symbel min typ max Unit Q. Ie_vel of Q beforf: the indicated steady-state input condi-
tions were established.
Pulse width tw 20 — - ns Q, complement of Q, or lovel of O before the indicated
Setup time L 20 — - ns steady-state input conditions were established.
Hold time th 5 — — ns
IELECTRICAL CHARACTERISTICS (Ta=—20~+75C)
Item Symbol Test Conditions min typ” max Unit
VIH 2.0 - - V
[nput voltage ™ — — o8 v
Vou Vee=4.75V, V=2V, Vio=0.8Y, [ov=—400uA 2.7 — - v
Qutput. voltage Vo | Veem4 75V, V=2V, Vim0.8V 0t imA = - ot v
for=8mA — — 0.5
D - - 20
I Vec=5,25V, Vi=2.7TV N - — 50 nh
D — - —0.4
fn Vee=5.25V, Vi=0.4V mA
Input current G e - —1.6
P v | D - b 0.1 A
t cc=5.28V, V=7V G — — 0.4 m
.g—}:ort-circuil output current Tos Vee—=5.25V —20 - —100 mA
7 Supply current e« Ice Vee=5.25V — 6.3 12 mA
Input clamp voltage Vix Vee=4.75V, Iiw=—18mA - - —1.5 v

* YoesSVY, Ta=25°C
** Ice s measured with ail cutputs open and all inputs grounded.
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HD74LS375

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

Ttem Symbol | Inputs | Outputs Test Conditions min typ max Unit
tpin - 15 27
D
tpuL q - 9 17
tpew D a - 12 20
tews R.=2k0) - 7 15
Propagation delay time ns
tpow C.=15pF - 15 27
G Q
Truc - 14 28
trew G a - 16 30
trne - 7 15
B TESTING METHOD
1) Test Circuit
NG vre Q 0
'] Q Q@

Ry éh
P.G.
. by Q

ZouL =502

” U o

P.G.

Rt

Zout =500 I I

Notes) 1. Testis put into the each latch.
2. All diodes are 152074 (.
3. Cr, includes probe and jig capacitance.

Waveform

3 Lus 3 Tus

| 1
| il et |

Notes) 1. Input pulse: D input: PRR=500kHz, G input: PRR=1IMHzZ, tTHLS
10ns, "TLH'SIO“"
2. When measuring propagation delay times from the D input, the
corresponding G input must be held high.




HD74L8386 @Quadruple 2-input Exclusive-OR Gates

HPIN ARRANGEMENT
Y
IAE 43 Voo
IBE@ 13 [ 4B
o0 ﬁ ‘
ZAEj I

ZBE

Top Vien

>

=

LGN

& | 3A

1]

EFUNCTION TABLE

" Inputs = 1 Output

L L L

R S TR N TR
H | L H
" H L

H; high level, L; low level.

SELECTRICAL CHARACTERISTICS (Ta=—20~-1475C)

Item | Symbol Test Conditions min | typ* | max Unit
Vix 2.0 — — Vv
Input voltage P e —————— St .
R : Vi - - 0.8 M
D Vow Vee=4.95V, V=2V, Vi =0.8V, loy=—400uA | 2.7 — = — v
Gutput voltage far=4mA — — 0.4
Vo Vee=4.75V, V=2V, V=08V ——— - - e A%
B lor =8mA — — 0.5
Iou Vee=5.25V, Vi=2.7V — — 40 uA
Input current I Vee=5.28V, V=04V — - ~0.8 mA
L Ver=5.25V, V,=7V - — g.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
* Weo=SV, Ta=25°C
** I is measured with all outputs open and all inputs grounded,
B SWITCHING CHARACTERISTICS (V. .=5V, Ta=25C)
Item Symbel Inputs Test Conditions min typ max Unit
tein Other — 12 23
A or B inputs —_— -"-"---—---T'--—— ns
p del tene A LT C.=15pF, — 10 17
ropagation delay time R e e
™ Other | R; =2k{} — 20 i 30
-Ll Aor B inputs ! t ns
N T “H” — 13 22

|

Notel Refer to Test Circuit and Waveform of the Common ttem
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HD74LS390 <o oocsco couners

This circuit contains eight master-slave flip-flops and ad-
ditional gating to implement tweo individual four-bit counters,
The HD74LS390 incorporates dual divide-by-two and divide-
by-five counters, which can be used to implement cycle
lengths equal to any whole and/or cumulative multiples of 2
and/or 5 up to divide-by-100. When connected as a bi-quinary
counter, the separate divide-by-two circuit can be used to pro-
vide symmetry {(a square wave) at the final output stage.

MPIN ARRANGEMENT

S
1Al 15 I Vee
ICIenrl 2 1 l5|2A
1¢a CLR
0ulp1u| 3 e g 14 | 2Cloar
CLE 2Qa
18 E_‘» 18 L 10 13 | Output

{1

1Qs E—lo. ] <o—£] 2B
1Qc E-— 19¢ Wef—] 11| 2Qu
1G E— i 20:-——-1__01 2Qe
GND E 4":“3 20

{Tap View)

(hutputs

Outputs

Il RECOMMENDED OPERATING CONDITIONS

Item Symbol | min typ | max | Unit
Qutput current Ton - — | —400| uA
OQutput current Tos - - 8 mA
Input A 0 - 25
Count frequency oo MHz
Input B 4] - 20
Input A 20 - —
Pulse width Input B | tw 25 - - ns
Clear 20 - —
Setup time [ 251l — — ns

EBLOCK DIAGRAM (}%)

Qs b0 Qi
Al PT
Clear
Inputs
Qr Qn
B
DO ol
Clear
> Outputs
Q Q¢
g T
Q|
Clear
1
Q Qn
Clear
[ T
frsre{>o
BABSOLUTE MAXIMUM RATINGS
Item Symbol Ratings Unit
Supply voltage Vee 7 A\
Input volt Clear 1y Ty
nput voltage
’ 8 A B " 55| V
Operating temperature range T —20~+75 | C
Storage temperature range Toia —65~-+160 | ‘C

4; The arrow indicates that the falling edge of the clock pulse is used for reference,

EFUNCTION TABLE

Notes)

1. Output Q4 is connected to input B for BCD count.
2. Output Qp is connected to input A for bi-quinary count.

®BCD Count Sequence @ Bi-Quinary
{Notes 1) {(Notes 2)
Outputs Qutputs

Count Qo | Qc | Qo | Qa Count Qs | Qo | Qe | Qs
0 L L L L 0 L L L L
1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L L H H 3 L L H H
4 L H L L 4 L H L L
5 L H L H 5 H L L L
6 L H H L 6 H L L H
7 L H H H 7 H L H L
8 H L L L 8 H L H H
9 H L L H 9 H H L L

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




HD74LS390

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

ltem ' Symbol Test Conditicns l min typ* max Unat
1 }

Input voltage YHT —o e '**'2‘0 - - M
Vi -— - 0.8 ¥
Vou Voo =475V, Vie=2V, V=08V, Jfow=—400uA 2.7 - - v

Qutput voitage B T cHoc=4mA 0.4
Vo Voo =475V, V=2V, Vi =0.8V | v

Tor=8mA — - 0.5

. —— I e T e . - o
Input A I Ver=5.25V o 0.2 | mA

CVi=5.5V

Input B N J‘L,,,,,,, — - J. 0.4

Clear - = 20
Input current Toput A Vio=5.25V, Vi—2.7V - T - 100 | x4

Ip B | - L= = 200

Clear EIEREY
Toput A I Voo =525V, V,—0.4V S B 1.6 | mA

Toput B — - 24
:.Shortvcircuit output current Tos Vee JSZSE o - 20 . -- 100 . mA_
Supply current X Teome Vee= 5,26V o -~ 15 26 i mA
Input clamp voitage U Vi Ve 4TV, L - 18mA R -15 |V

* Vee=sv, Ta=25°C

** I o 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—257C)

Item Symbel Inputs - Qutputs Test Conditions min typ max Unit
A Qs 25 35
Maximum count frequency Sras — B . ‘ WQH + —T—f;{d de | MHz
dpiw A Q ‘ - 12 20
L pus ; ’ - 13 20 :
ot \ q — | 3 | 6o
™ L, , . — . 3 [ 6
- - C.=15pF, § ¢ 1
| J : — [ 21 .
— B I Qe R.= 2k + ‘
Propagation delay time tew | - 1 14 _21 i ns
trin 1 - 24 39 |
[ o i ‘ 4 - 26 39 |
’ - 13 21
trLm , B
i ;:H-i _l " | Q . — 14 21
tmi | Clear | Any = 24 1 39
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HD74L8393 @®Dual 4-bit Binary Counters

This circuit contains eight master-slave flip-flops and ad- JPBLOCK DIAGRAM (}4)

ditional gating to implement two individual four-bit counters.

The HD74LS393 comprises two independent four-bit binary
counters each having a clear and a clock input. Qu © Qa
N-bit binary counter can be implemented with each package tnput Ao TT
providing the capability of civide-by-256. Clear
¥
EPIN ARRANGEMENT olp—o s
L T
S
1A E E Ver Clear . Output
] f’ utpuls
1Clear E E 2A
Qc Qc
1Qa E E 2Clear LT
Clear
3l ® L] ] = O
3 . .
) el s EI 2Gn L5 an .
w[v] e [ £ pT ‘
Clear
‘N B C lear
GHD !: 8 | 2 T o__Do_q..__Y

{ Top View!

HERECOMMENDED OPERATING CONDITIONS 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 . 25} — — ns

4; The arrow indicates that the falling edge
of the clock pulse is used for reference.

B FUNCTION TABLE

Count Output

Qo Qc Qs Qa

0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
i¢ H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H

H; high level, L; low ievel.




HD74L5393

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

Item Symbol Test Conditions min typ max Unit
Inout volt Vin 2.0 - — v
nput voltage
P € Vi — — 0.8
Vou Vee=4.75V, Vig=2V, Vie=0.8V, o= —400uA 2.7 — - v
Qutput voltage Tor=4mA — - 0.4
Vor VCC"""-75V. Vm-2V. Vie=0.8V v
Tor=8mA — - 0.5
Clear V=1V - — 0.1
I,‘ Vcc--5.25\’ 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-circuit output current Tos Vee=5.20V --20 — — 100 mA
Supply current Jee* Vee=5.25V - 15 26 mA
Input clamp voltage Vix Vee=4.75V Iin=~—18mA — — —1.5 v

* VocesV, 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.

WSWITCHING CHARACTERISTICS (Vcc=5V, Ta—25C)

Item Symbol Inputs Outputs Test Conditions min Lyp max Unit
Maximum count frequency Jans A Qa 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
rm Clear Any - 24 39
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HD74LS490 «ou <ot vecace couners

This circuit contains eight master-slave flip-tlops and ad- IBLOCK DIAGRAM (%)

ditional gating to implement two individual 4-bit decade
counters. Each decade counter has individual clock, clear, and

fet-10-9 o
set-to-9 inputs. BCD count sequences of any length up to Setwo-d L Pt _
divide-by-100 may be implemented with a single HD74L5490. Clock o SR
Buffering on each output is provided to ensure that suc- LR
eptibility to collector communication 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 s0 that submultiples of the input count frequency are
available for system timing signals. ¥ Dutputs
HPIN ARRANGEMENT
o/
1Ciock II EI Voo
1Clear E1 -—E 2Clock
14 CLR
Output |3 [T]@ 14 1 2Clear
et~ 2 . o—]
l:-iofg E 13 Py Clear
[ 7] 12 Jaser
Outputs XQ(E Equ
GNDE 9 |2 SABSOLUTE MAXIMUM RATINGS
{Top ¥ ew) Item Symbeol Ratings Unit
Supply voltage Vee 7.0 Vv
M RECOMMENDED OPERATING CONDITIONS CLooK x
v v
Item Symbol | min | typ | max | Unit Tnput. voltage CLEAR. & w 7.0
CQutput current Ton - — | —400 | uA Operating temperature range e —20~+4175 | °C
Qutput current Tou - - 8| mA Storage temperature range Towe —65~+126 | C
Count frequency Seoun 0 — 25 | MHz
Pulse width tw 20 - - ns
Setup time to 25| — - ns
}; The atrows indicates the falling edge from clock transition.
HMFUNCTION TABLE
®CLEAR/SET-TO-9 eBCD Count Ssquence
Inputs Qutputs Outputs
" Count
CLEAR | SET-TO-9 | Qa Qe Qe Qo Qo | Qc | Qo | Qx
H L L L L L 0 L L L L
L H H L L H 1 L L L H
L L Count 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




HD74LS490

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

ltem Symbol Test Conditions I min typ® max Unit
Vin 2.0 - — v
Input voltage - o s e
. Vi - - 0.8 v
Von Vm~—4.75\v’. Vm—ZV, V;L—O.SV. IDH_400,UA 2? - _—
Output voltage ]IGL_"MA —_ — 0.4 v
Voo Vee=4.75V, V=2V, Vp=~0.8V
R [ Tor=8mA - - 0.5
I Clear
- — 20
Set-to-9 Lin | Vec=35.25V, V,=2.7V ' 7.3
Glock I - 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 It Vee=5.25V mA
———— .
i Clock l Vi=5.5V — — 0.2 ¢
Short-circuit output current fos Ver=5.25V —20 — —100 | mA
Supply current Tec®* Vee=5_25V - 15 26 mA
Input clamp voltage Vix | Vee=4 75V, fiw=—18mA — - —1.5 v

* Wec=SV, Ta=25°C
** Joc is measured with all outputs open, both clear inputs grounded following 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
LeLw - 12 20
= Clock Qs :
tene ) — 13 20
triw - 24 39
--— Clock Qs, Qo
t pai. | C.=15pF, -— 26 39
Propagation delay time ton | Clock Qc ! R.=2k0} - 32 54 ns
truL : - 36 54
; ; —
Leue Clear Any | L= 24 39
teuw s o Qa, Qo . - i u 39
et-to-% ——
teur 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  JJPIN ARRANGEMENT
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 - E‘m =1 vec
depending upon the level at the direction control {DIR) input. L;"],bh
The enable input {G) can ve used to disable the device so that 14 2] [15] ©

the buses are effectively isolated, o E‘q—‘ﬁ %—L 18] 18

s [4] 7] 25

HEBLOCK DIAGRAM s 5] 1 5]
o 7] [14] 56

Transceiver %} 7 [5] BE
2] 7

_____ -mTTA BAE;: ﬁ}_h
ro 1o ‘ E ggl }"‘-E]sa

En:ble . a

° ~

g

{Top View)
Direction
Control DIR
MRECOMMENDED 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
Operating temperature range Topr —20 25 75 C

EFUNCTION TABLE
Enable Direction
5 C‘])Z;;tI;OI 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




HD74LS640

MELECTRICAL CHARACTERISTICS (7a=—20~+75°C)

Item Symbol Test Conditions min typ” max Unit
. " Vin 2.0 vV
nput voltage
P ® Vie 0.8 V
Hysteresis Vor—Vr | Vee=4.75V .2 - - vV
. fon s 3mA 2.4 vV
Vou Veo =475V, Vin=2V. V1L =0.8V
o= - 15mA 2 v
Qutput voltage
ToL=1ZmA — 0.4 Vi
Vor. Vee=4.75V, V=2V, V=08V
o1 =24mA - - 0.5 v
lozn 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 Vr=5.5V — - 0.1 mA
= I Vee=5.25V
DIR or G Vi=7V : 0.1 mA
Short-circwt output current Toses Ve =5.25V —40 - 225 mA
focn — 18 70 mA
Supply current feet. Ve =5.25V, OUTPUT OPEN - 62 90 mA
fecz : 64 45 mA
Input clamp voitage Vik Vee =47V, 1n=—-18mA — ~1.5 vV

* Voo =5V, Ta =25°C
** Not more than one output shalt be shorted at a time.
The duration of the short circuit shall not exceed one second.

ESWITCHING CHARACTERISTICS (ltcc=5V, Ta=25°C)

Item Symbol INPUT |OUTPUT Test Conditions min typ max Unit
A B 6 10 ns
fPLH
del B A 6 10 ns
Propagation delay time
pag: Y A B B i5 ns
trHi
B A ) - 8 15 ng
Cr.=45pF, B =667 Q
e A - B3| 10 ns
tzr
et G B kY| 10 ns
t t
Output enable titme a A - 23 40 ns
fzu
G B - 23 10 ns
G A 15 25 ns
L
L G B c E Ri 670 15 25 ns
i i = 5pF, =66
Output disable time c A L= oph. fit ! 15 25 ns
iz a B 15 25 ns
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HD74LS640

BMTESTING METHOD
Test Circuit

45V 0 Veo

f
INPUT
= |t
Zout =502 ) E
J &
T
:L “

Notes) 1. €7 includes probe and jig capacitance.

2. All diodes are 152074 §).
. 2A-2B, 3A-3B, 4A4B, 5A-5B, 6A-6B, 7A-7B, 8A-8B ate identical to above load circuit.
. 8, isa input-output switch.

o




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 bR m L
2] ve

depending upon the level at the direction control {DIR) input, E: moa:
The enable input {G) can be used to disable the device so that 1A EW LE G
the buses are effectively isolated. " E EES‘ 1w
3" EHT_a;‘ %L‘n'__] m
1A EW E 38

MBLOCK DIAGRAM # [ W B
BA E ‘ ’__41 B

BPIN ARRANGEMENT

En%bie A
I_'q Transceiver( %) A Ew E 68
_____ =TT 84 E E .
oo E%‘ oo
{Top View}
Direction
Contral 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 Topr =20 25 75 C
BMFUNCTION TABLE
Directi
Ena_ble cl‘;?‘c";n Operation
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 Symbeol Test Conditions min typ* max Unit
Vin 2.0 - '
Input voltage
Vil — — 0.8 Vv
Hysteresis Vrt—Vr | Vec=4._75V 0.2 — - v
Ton=—3mA 2.4 — — v
Vou Vee=4.75V, Vie=2V, Vi.=0.8V
Tor=—15mA 2 - —- \
Onitput voltage Tor=1ZmA — — 0.4 v
Vor Vec=4,75V, Vin=2V, Vi.=0.8V | JoL=24mA — - 0.5 v
) foi, = 48mA — — 0.5 v
Output current fozt Veo=5.25V,G INPUT =2V |—oir™. — 20| eA
CUurT! =5, =
He e lozi ce ' Vo=0.4V — — —400 I77.%
Fu Voo =525V, Vi=2.7V ) — - 20 uh
Hi Vee=5.25V, Vi=0.4V — — —400 uA
Input current
AorB Vi=5.5V — — 0.1 mA
= It Voo =5.25V
DIRor G Vi=7v — — g.1 mA
Short-circuit cutput current Toses Vee =5.25V —40 - —225 mA
Icen : - 48 70 mA
Supply curtrent IccL Vec=5.25V, OUTPUT OPEN - 62 90 mA
Ifecz : - 64 95 mA
Input clamp voitage Vix Vee=4.75V, [In=~18mA —_ - -1.5 v
* Veoo=5Y,Ta=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 (Vec=5V, Ta=25C)
Ttem Symbol INPUT (QUTPUT Test Conditions min typ max Unit
A B - 19 ns
tPLH
Pr tion delay i B A — 10 ns
0 ion delay time
paga yum A B - 8 15 ns
tPHL
B A C1L=45pF, RL=667Q — 3 15 =
) A LR AL - 31 40 ns
lzL
. G B - 3 40 ns
Gutput enable titne
G A — 23 40 ns
tzw
G B — 23 40 0s
G A — 15 25 ns
hr G B — 15 25
Output disable time Cu=5pF, RL=667Q o
tz G A - 15 25 ns
G B - 15 25 ns




HD74LS640-1

ETESTING METHOD

Test Circuit

45V

INPUT

PG
Zout =508

See Testing Table

—

Notes) 1. Cyz includes probe and jig capacitance.

All diodes are 152074 @D.

2A-2B, 3A-3B, 4A4B, 5A-5B, 6A-6B, TA-7B, 8A-BB are identical to above load circuit.

1.
3
4. 8§, isa input-output switch.

286




H D 7 4 L s 64 1 ® Octal Bus Transceivers (non-inverted open-collector outputs)

This octal bus transceivers is designed for asynchronous two-way .PIN ARRANGEMENT
communication between data buses. The devices trensmit 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 0] Vee
. Ay o ' f - nable
enable input {G) can be used to disable the device so that the IAE 1 E] z

buses are effectively isolated.

of
7

35

8 =

E g« 15| B
SAE 15} 4B

EBLOCK DIAGRAM e it ok

En&b[e ——g—]
g - E 1] 6B
Transociver{ )
—_———— BAE ’% | g g7y
o] EB .

ZAE

A4
]

4A

{Top View)
Direction
Conteal DR
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 oL — - 24 mA
Qperating temperature range Topr —20 25 75 C

HFUNCTION TABLE

Emible %gict?cc:’ln Operation
G DIR
L L B data to A bus
L H _ A data to B bus
H % Isolation

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




HD74LS641

BMELECTRICAL CHARACTERISTICS (7a=—20~+75°C)

Item Symbol Test Conditions min typ” max Unit
Inpat vol Via 2.0 Vv
nput voltage
P g Vi - - 0.8 v
Hysteresis Vel = V| Vee=4.75V 0.2 — - v
Output current Ton Vee =473V, Vig =2V, Vi 0.8V, Vou=0.5V - 100 aA
) ) Tor=12mA - 0.4 v
Output voltage Voo Vee=4.75V, Vig=2V, V.- 0.8V
for=24mA 3.5 vV
Iin Vee=5.25V, ViI=2.7V 20 A
Input current ,
fiw Veer=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 Icen Vee=5.20V, output open : 62 90 mA
Iecez - 6.4 95 mA
Input clamp voltage Vik Vee=4,75V. Lin=—18mA — —-1.5 v

* Voo =5V, Ta =25°C

BMSWITCHING CHARACTERISTICS (Vec=5V, T2=25C)

ftem Symbol INPUT |QUTPUT Test Conditions min typ max Unit
A B 17 25 ns
trin
Pr tion delay ti B A 17 25 ns
opagation delay time
P Y 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
irHL —
G B - 37 50 ns
BTESTING METHOD
Test Circuit L Q Ver
SN Ri
Inpuy
PC.
Zout =500 il

Sae Testing Table

il
’[_\ /

Notes) 1. 2A-2B, 3A-3B, 4A-4B, 5A-SB, 6A-6B, 7TA-TB, BA-8B, are identical to
above load circuit.
2. Cr includes probe and jig capacitance,
3. S, isa input-output switch.
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H D7 4L8641 - 1 ® Octal Bus Transceivers {non-inverted open-collector outputs)

This cctal 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- e

HPIN ARRANGEMENT

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.

mnEm @ Vee
nable

mE
ZAE
wfe]

@ E._,_T__a;

%—LE 18

L.Eg

Eze
Eae

B

EBLOCK DIAGRAM S‘E - :B
sal 7 14

E"%b]e TAE 13|68

Teansoeiver {4}

—=="

BA E E] 78
awo [ %‘—E o8

{Top View)
Direction
Comrol  DIR
BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Supply voltage Vee 4.75 5.00 5.25 A"
Qutput voltage Vou — — 5.5 v
Qutput cuirent ToL - -— 48 mA
Operating temperature range Tope —20 25 75 T
HFUNCTION TABLE
Enable Darection
Control .
i 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




HD74LS641-1

BMELECTRICAL CHARACTERISTICS (7a= 20~ +75C)

ftem Symbol Test Conditions min typ* max Unit
Vi 2.0 — — v
Input voltage
Vie — — 0.8 \%
Hysteresis Vrt—Vr| Vec=4.75V 0.2 B : v
Cutput current Ton Ve =4.75V, Vig =2V, Vi.=0.8V, Vor=5.5V - - 100 uA
fo=12mA - E 0.4 V
QOutput voltage Voo Vee=4.75V, Vig=2V, V1. =0.8V for=24mA - 0.5 vV
fer = 48mA -— — 0.5 vV
Iiw Vec=5.25V, V=27V - - 20 A
Input current
I Vee=5.25V, V1=0.4V - - --400 A
AorB Vi=5.6V - - 0.1 mA
= I Vee=5.25V
DIR or G Vi=7V - 0.1 mA
fecn - 18 70 mA
Supply current Tecr. Ve =5.25V, output open 62 90 mA
Iecz - d 95 mA
Input clamp voltage Vik Vec=4_75V, in=—18mA L v

* Vro=5V,Te=25°C

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

Ttem Symbol INPUT |(OUTPUT Test Conditions min typ max Unit
A B 17 25 ns
tri
pr. tion delay ti B A — 17 25 ns
opagation delay time
Pag Y A B 16 25 ns
tPHL
B A 16 25 ns
= Cr=:45pF, RL=867Q
G A — 23 40 ng
tPLH —
. G B — 25 10 ns
Output enable time —
G A — B 50 ns
tryL =
G B - 37 50 ns
MTESTING METHOD
Test Circuit 45v vee
/ N
Tnput
2
[ &
Zour =508 ¢ 2
g
&
’l’ X

» L)

Notes} 1. 2A-2B, 3A-3B, 4A4B, 5A-5B, 6A-6B, 7A-TB, 8A-8B, are identical to
above load circuit,
2. Cr includes probe and jig capacitance,
3. §, isa input-output switch.
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H D 7 4 L S 642 ®Octal Bus Transceivers (inverted open-collector outputs)

This octal bus transceiver is designed for asynchronous two-way  IPIN ARRANGEMENT
cornmunication between dsta buses. The devices transmit data

from the A bus to the B bus or from the B bus to the A bus de- DIR Em @ Yee

pending upon the level at the direction control (DIR) input. The hable

enable input {G) can be used to disable the device so that the 1A E LE s
buses are effe tively isolatecl. ETy E 'E] 1B
3 (7] 7] =

I'l—\—-E]w
}_LEm

4] 5B

4 E
54 E

WBLOCK DIAGRAM ]
BE]

Enable A
- G
—C] Transcelver(3§) BA E E 7B
r—-————=71T——- A
| I GND |10 11] 4B
|
! T, |

'\ W'Y (Top View)

AR

Direction
Control DIR

?

ERECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max unit
Output current Vee 4.75 5.00 5.25 A%
Qutput voltage Vou - — 5.5 Vv
Qufput current oL - - 24 mA
Operating temperature range Topr —20 25 75 c

HEFUNCTION TABLE

En%ble %%;t:ligln Operation
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




HD74LS642

BELECTRICAL CHARACTERISTICS (7az=—20~+75"C)

Item Symbol Test Conditions min typ® | max Unit
Viu 2.0 |
Input voltage AY
Vi | 0.8
Hysteresis Vrt— V¥~ Vee=4.75V 0.2 i -= v
Output current Tow Ve=4.75V, Vig=2V, V1.=0.8V, Viu=5.5V 100 1A
Ver 4,75V, Vin =2V, oL =12mA 1 0.1
Qutput voltage Vou v
Vie=0.8V for=24mA : L 0.5
fin Vee=56.25V, Vi=2.7V ‘r 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 Vis=TY 0.1
Icon 48 70
Supply current** Teco Voo —5.25V 62 90 mA
Iccez - & : 95
Input clamp voltage Vik Vee=4.73V, Iix=—18mA : .~ 1.h vV
* Vee=5V,Te =25°C
** fec is measured with all outputs open,
ESWITCHING CHARACTERISTICS (Vec=5V, Ta=25"C)
Item Symbol [nput Output Test Conditions min typ max Unit
A B 19 25 ns
Iers
. . 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
Output enable time =
G A 43 &0 ns
fpnie = L-
G B 39 60 ns
BWTESTING METHOD o
Test Circuit
SN
Tt
=
s x
Tout =500 ® 7
=
,'L &
N S

Notes) 1. 2A-2B, 3A-3B, 4A-4B, 5A-5B, 6A-6B, 7A-TB, BA-8B are identical to
abeve load circuit,
2. Cy includes probe and jig capacitance.
3. 8, isa input-output switch.

292




H D7 4L8642" 1 ®Octal Bus Transceivers {inverted open-collector outputs)

This octal bus transceiver is designed for asynchrongus two-way HPIN ARRANGEMENT
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- DIR Em 7] vee
pending upon the level at the direction control {(DIR} input, The L%ﬂ:ﬁk
enable input {G) can be used to disable the device so that the ME 19
buses are effe:tively isolated. 2 E E 18

[7] 28
[16] 58
[is] &
[14] 53

w[4]
4 E
sa 5]
HEBLOCK DIAGRAM o [7]

ey

e : 2] BE:
) Transceiver( %) 8A E 12{ 78
————— I |
an @—Eﬁﬁz}u e
(Top View)
Direction
Control DIR
SIRECOMMENDED OPERATING CONDITIONS
item Symbol min typ max unit
QOutput current Vee 4.75 5.00 5.25 \'
Qutput voltage Von - - 5.5 v
Output current Tor - - 48 mA
Operating temperature range Tope —20 5 75 C

HFUNCTION TABLE

En%ble %%:g&n Operation
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




HD74LS642-1

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

Item Symbaol Test Conditions min typ* max Unit
Input volta Vin 2.0 - — v
nput voltage
P & Vie B - 0.8
Hysteresis Vrt—Vr | Vee=4.75V 0.2 — — v
Qutput current fou Va=4.75V, Vin=2V, Vi =0.8V, Vox=5.5V — — 100 A
Vee=4.75V, Vig=2V, for Z12mA - ~ 0.4 y
Cutput voltage Vor ViL=0.8V lor=24mA e - 0.5
fon. = 48mA m — 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
= I Voo =528V mA
DIR or G V=7V - . 01
Tccu - 48 70
Supply current ** IecL Vee=5.25V - 62 90 mA
lccz 64 95
Input clamp voltage Vix Vee=4.75V, I'v= ~18mA — — —-1.5 v

Y Veoo=5V,Ta = 25°C
** I is measured with all cutputs open.

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

Item Symbol [nput Output Test Conditions min typ max Unit
A B — 19 25 ns
trLn
Pr ion delay ti B A - i9 25 ns
O ation delay time
- ’ A B — 14 25 s
IPHL
B A CL=45pF — 14 25 ns
G A R1=667Q — 26 40 ns
{PLH — .
Output enable ti G B — 28 40 15
nable time —
e ; G A - 43 60 ns
PHL —
G B - 39 60 ns
BTESTING METHOD 45V Ve
Test Circuit
7 N
Input
¥
a2
PG w
Zoul =502 o ﬁ
&
3
- 5
DIR
N/ T

Notes) 1. 2A-2B, 3A-3B, 4A-4B, 5A-5B, 6A-6B, TA-TB, 8A-8B aze identical to
above load circuit,
2. €y, inctudes probe and jig capacitance.
3. 8, isa input-output switch.
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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 I PIN 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- ok [ m %] vee

pending upon the level at the direction control {D IR} input. The t | Enable
u[Z] m ks

enable input {G) can be used to diszble the device so that the % l
buses are effectively isolated. 24 E 18] 18
u[E

e Svarss of
o]

17| 28

SAE 15| 4B
EBLOCK DIAGRAM o [7] 10w
Enabl I 13| 68
U 0
Transceiver [ 4) SAE 12{78
GND | 10 11| 8B
(Top View)
Direction
Control
BMRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max unit
Supply voltage Vee 4.75 5.00 5.25 A%
Output cwrrent Tou - - —-15 mA
Cutput current foL — — 24 mA
Operating temperature range Topr —20 25 75 C

EFUNCTIONAL TABLE
En%ble %%l: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




HD74LS645

BMELECTRICAL CHARACTERISTICS (7g=—20~+75'C)

Item Symbol Test Conditions min typ” max Unit
Vi 2.0
[nput voltage v
Vie - - 0.8
Hysteresis Vri—Vr Vee =475V 0.2 v
Voo =475V, Vig =12V, fon=—3mA 2.4 -
Vor - ¥
Vie=0.8V fow=—15mA Z -
Qutput voltage -
Ver=4.75V, Vy=2V, Jor=12mA - 0.4
Vor v
Vi 0.8V lon=24mA 0.5
Tozu Veir=5.25V S V=27V - - 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=h. 5V : 0.1
It Voo =5.25V mA
DIR or G Vi=7V — - 0.1
Short-circuit cutput current Ipg*** Vee =5.25V —40 —225 mA
Teen - 18 70
Supply current ** Tecr Vee=5.25V, OUTPUT OPEN — 62 90 mA
lecz 64 95
Input clamp voltage Vix Vee=4.75V, [iv=—18mA - -1.5 v

* Vee=5V,Te=25C
** [Ioe 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 ( Vec =5V, 7T2=25°C)

[tem Symbol Input Output Test Condition min typ max Unit
A B 8 i5 ns
[{a%]
Pr tion delav ti B A - 8 15 ns
opagation delay time
Dag ¥ A B — 11 15 ns
i, i
B A (1. =45pF, - 11 15 ns
) G A K1 =667 2 3l 0 ns
ran —
o ble t ' G B - 31 40 ns
t =
utput enable time & A - 75 20 s
[5:2] —
G B 26 40 ns
G A 15 25 ns
{1z =
G B Cr=5pF, - 15 25 ns
tput di le ti =
Output disable time a A Ri—6679Q - 15 25 ns
iz G B 15 25 ns
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BTESTING METHOD

Test Circuit
45V Q Vee
-
1
I
/ |
i
Tniput i
|
[ | |
PG. = |
Zon=5@ | %’ |
[
|
” 4 !
|
'
7L |
N/ e e e — |

Notes) 1. €y includes probe and jig capacitance,
2. All diodes are 152074 &y
3. 2A-1B, 3A-3B, 4A4B, 5A-3B, 6A-6B, 7A-7B, 8A-8B are identical to above load circuit,
4. S, isa input-output switch,




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 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 conrol {DIR) input. The
enable input {G) can be used to disable the device so that the
buses are effectively isolated,

BBLOCK DIAGRAM

MPIN ARRANGEMENT

‘%; gf %;iﬁj(

20 I Ve
Fnable

ok

]
E R
16] 38
E L1
b
E 6B

Enable TA| 8
T —
Transceiver! ) 1 BA| Y 12§ 78
————— —— =
| GNDY 10 11188
i
i .
) R {Top View)
|
!
|
_____ ——— e
Dirsection \_'_q
Control
JIR
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 far - - 48 mA
Operating temperature range Topr —20 25 75 r
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 (Ta=—20~+75°C)

Item Symbol Test Conditions min typ" max Unit
Input voltag Vin 2.0 — — v
nput voltage
P Vir — - 0.8
Hysteresis Vrt—vr Vee=4.75V 0.2 - - A2
Vee=4.75V, Vin=2V, lor=-3mA 2.4 | — -
Vor v
Vi =0.8V Ton=--15mA 2 — -
Cutput voltage ToL=12mA - — 0.4
i ¥ Vecs=4.95V, Vig=2V, o
Vo Vie=0.8V Ior=24mA — — 0.5 v
e 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 7 Ve =5.25V Vi=5.5V - - 0.1 A
cc=5.
DIR or G ' Vi=7V — - 0.1 ™
Short-circuit output current Tos*** Vee=5.25V —40 — —~225 mA
Teen - 48 70
Supply current ** Ieet Vee=5.25V, QUTPUT OPEN — 62 90 mA
Iccz — 64 95
Input clamp voltage Vix Vec=4.75V, Iin=—18mA —_ - -1.5 v
*  Vee=5V,Ta=25°C
**  [or is 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)
Item Symbol Input Qutput Test Condition min typ max Unit
A B — 8 15 ns
fi B A 8 15
— ns
Propagation delay time
A B — 11 15 ns
fPHL
B A CrL=45pF, — 11 15 ns
G A RL=667Q — 31 40 ns
fe G B 31 40
- ns
Qutput enable time =
G A — 26 40 ns
tzH —
G B - 26 10 ns
G A - 15 25 ns
e G B CL=5pF — 15 25
Qutput disable time = e i
G A RL=667Q — 15 25 ns
tnz =
G B - 15 25 ns




HD74LS645-1

ETESTING METHOD

Test Circuit
O Ve

. =t
| Re |
N | OUTPUT !‘
(G l 2 |
Inpur Hr®—| | \

1l
| Sa |
2 t '
PG, & |
Zow=502 [ £ i I

8
= 1 |
> 4 |
= |
S
J’ N/ !
Liime — — e e e e — |
™

. Cr includes probe and jig capacitance.

All diodes are 152074 .

2A-2B, 3A-3B, 4A4B, 5A-5B, 6A-6B, TA-TB, BA-8B are identical to above load circuit.
. 8§, isa input-output switch.

Notes)

S
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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 simultaneously 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 (rippie-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 enable inputs (P

B BLOCK DIAGRAM

Clocko—— 0~
u/D J@q —D"I:[‘gJ'_D- E oQn
; ]
Load ¥
Enshle Po—
Enabie To— -I ;
Daw AD—:D— - . *Gs
M o
Data Bn—:D
e
is-%gf& °f
Dawa CO—:D —
¥ 2y 1
Daus un—LD T

Caer
OQuy,

and T) must be tow to count. The direction 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 pulse 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 Q, output when counting down. This low
level overflow carry puilse 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 hold times.

HPIN ARRANGEMENT

_ S
u/D| —'_]

14 IVcc

Ripple
-— p~— 15 | Cany
Output

— 1 4 | Qa

CKE
N
Data BE—' e
e[
i

Tnguts Quiputs
s bt 12 |qc
— ——1 1L QD
Erl;ble E_c 1t | Enable T
GND E Ay YW

{Top View)

M RECOMMENDED OPERATING CONDITIONS

[tem Symbol [ min | typ | max | Unit
Qutput current Tow - —_ — 400 A
Qutput current I — - 8| mA
Clock frequency Fetocs 0 - 25| MHz
Clock pulse width Iweces 25 — - ns
.58 5 | — | -
Setup Enable P, T 35 - -
time Load o 30 - - "
Up/Down 35 - -
Held time N 0 - - ns
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MELECTRICAL CHARACTERISTICS (Ta~—20~+75C)

Ttem Symbol Test Conditions min typ* max Unit
Vm 2 — . v
Input voltage
Vi - — 0.8 \
Vox Vee=4.,75V, V=2V, Vi,=0.8Y, [fop=—400uA 2.1 — —_ \
Cutput voltage Tor=4mA - - 0.4 \Y
Voo | VecmA T8V, V=2V, Viem0.8Y |——n
Tor=8mA - — 0.5 V'
A,B.C,D.P.U/D - — 20
Clock, T L 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 — - —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 se fec Vee=5.25V - 20 34 mA
[nput clamp voltage Vix Vec=4.75V, I v~ —18mA - — —1.5 A%

* Wre=SV, Ta=25°C
** [c 18 measured after applying a momentary 4.5V, then ground, to the clock input with all other inputs grounded the outpuis open.

M SWITCHING CHARACTERISTICS (Vcc—5V, Ta=25C)

ftem Symbol Inputs | Outputs Test Conditions min typ max Unit
Maximum count frequency Jusx 25 32 - MHz
¢ Rippl - 26 40
1 Clock | 0 ns
teni Carry - 40 60
tewn Clock Qu~Q - 18 27 .
0 ~ n
X trHL < * b C.‘,-lSDF. - 18 27 _
Propagation delay time " " Ripple R.=2kQ1 — T 7]
Enable T ns
tpwi Carry - 29 45
[ Ripple — 22 35
Up/Down ns
L pwi P Carry — 26 40
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B TESTING METHOD
1) Test Circuit

45V Vec OQuiput
Q
e ey
< ircuit 1§
: :;m Load cireuit 1 :
@ i }
Input 1 ;C!.
\l I
— ? |1 S A |
Zoet =500 ¥ bl Same us Load Gircui 1 |
i
*’ Ingt & - Same aa Load Circuit 1. l
Ll
PG, T 1
Zout=500 L Same a1 Load Cirowit 1. [
” RC Sase ax Load Circuit L l

Notes) 1. C; includes probe and jig capacitance.
2. All diodes are 152074 (8.

BCOUNT SEQUENCE
- Tl
PO S et -
S I I
gy . .J-u.u.._.
ct 1’1-me1‘@1
uh oo 1
bt |
A | N A S | R S O
SO H | | B
th T |
e« T2 1 | I
ey ::.i L] —J
e 9 o 1 2z 2 B L 0 s & 7

| IR S

Waveform
3V
Tock [
Cloe v
oV
3v
Load 13V L3V
ov
—
Data Inpats = v
ABCD LIV 9ﬂl..l\n'
o
Enable ¥
or
Enable T
Up/Dawn
Enable T v
Inpu L3V 7|/1.;w
o
Ripp) ] rik
ipple
Carry e —— Vol
Output v 1.3%
Vonr

Notes) 1. zpy gy and tpgy; from enable T input to ripple carry output
assume that the counter it at the maximum count (Q4 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: ryy y<15ns, tyyy 560, PRR=1MHz

rim LS
Clock W
1.3v 1LV
o
L, |toxel Measure ax

triu||Mensure gt o)) fas2) Vox

Qa 1.3V 1.3¥ / ;
(g Vou

trxe{ Meraure a1 trin{ Measure at tooz)

tat) Vou
Qn 1.3V 1.3¥

* You
tru(Measiue st [trealMeasure at toss)
tres) Vou
Gc 1.3¥ L3V
¥ Voo
iruil Measure at trwil Massure at tais)
hers) Vou
Q@ 1.3V 13V
trwL{Mensure st ltpea{Mensure &1 fasio} Yo
tass)
Ripple N Vax
Carey 1.3V 1.3v
Output Voc

Notes) 1. Input pulse: trLs1Sns, tryyp <6ns, PRR=1MHz,
duty cycle 50%. -
2, Forf,mx. !TLH‘ITHLéz.SnI.
3. 1, is the bit-time when gll outputs are low.




HD74L8669 ®Synchronous Up/Down 4-bit Binary Counters

This synchronous presettable 4-bit binary counter features an
internal carry lock-ahead for cascading in high-speed count:
ing applications. Synchronous operation is provided by having
all flip-flops clocked simwultanecusly 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 fiip-
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 (P and T)

EBLOCK DIAGRAM

Cluck o ke
- Qs
o A G _EBrH
Load et
Ensble P*7 J
Enable T +
T Q
(lats A o— D ﬁ—_“
|
Date B o——:D'
»-.=%E)‘ Q<
Duta C °'—:D'
tﬁ—wu
:
Devs D
Ripple
I Carry
Cwiput
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must be low 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-level output pulse with a dura-
tion approximately equal to the high portion of the O, 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 (enable P, enable T, load,
up/down} that will modify the operating mode have no ef-
fect untit 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.

EPIN ARRANGEMENT

i
Inpuis

T ]

Top View:

B RECOMMENDED OPERATING CONDITIONS

[tem Symbol | min i typ max I Unit
Output current Tas i —400 ‘ KA
Output current T Io - - 8! mA__
Clock frequency foroen ] -— 25] MHz ]
Clock pulse width lw(c.-l 25 Ir — — I ns
o ERER
Setup Enable P, T_i . L35 i ns
time Load 'ﬂ - —4—]
Up/Down ! ! 15 - - B
Hold time i t 0 S } ns




HD74LS669

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

Ttem Symbol Test Conditions min typ* max Unit
Inout volt Vin 2 — — \'s
nput voltage
? ¥ Vi - - 08| V
Vou Vee=4.75V, Vig=2V, Vie=0.8V, Fox——400uA 2.7 - — v
Qutput voltage Tor—=4mA — — 0.4 v
Vor Vee=d4.75V, V=2V, V;.=0.8V
Tor=8mA — — 0.5 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,F U/D — — 6.1
Clock, T I Vee=5.25V, Vi=TV - - 0.1 mA
Load — — 0.2
Short-circuit output current Ios Vec=5.25V —20 — —100 mA
Supply current e Icc Vee=5,25V — 20 k{] mA
Input clamp voltage Vix Vee=4,75V, Iv=—18mA — - —1.5 v

* Voc=5V, Ta=25°C
** Ioo is measured after applying a momentary 4.5V, then ground, to ctock input with all other inputs grounded the outputs open.

B SWITCHING CHARACTERISTICS (Vcc—5V, Ta=25C)

Item Symbol Inputs Qutputs Test Conditions min typ max Unit
Maximum count frequency Soax 25 32 — MHz
t Rippl — 40
PLH Clack ipple 26 ns
temy Carry — 40 60
t — 18 27
e Clock Qs~Qo ns
A traL C.=15pF, -_ 18 27
Propagation delay fime
ten ~.| Ripple Re=2k0) — 11 17
Enable T ns
trus Carry — 29 45
H Rippl — 22 35
e Up/Down eple ns

m Carry — 26 40
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ETESTING METHOD
1) Test Circuit

4.5Y Vic {htput
(=4

f.__

Enput
0w
ve. |1 & o
Zout = 500 v ] Same ap Load Circuit 1. ]
L i stpo
IEM wﬁ ch.i——j Same a3 Load Circuil 1. l
P.C. I ‘.
Zoure 500 ( | E;T'l Same as Losd Circuis 1.
” L—iﬂ Same 11 Losd Cirewt 1|

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

B COUNT SEQUENCE

{117Y
Inputs

N niinigigigiaigipigigiginial
wb 7T | |
Pad T )

I | N e B e

i | | L

« 73 | 4 | —

@ 1T | | —

fe T L T |

Output niw s 012 I R R O TR -

fo———Count Up———l—-lm.nn— b - punt Down- - —]

—

Lesd
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Waveform

ITHL TN
™

Cluch

Dats lnputs i i
hen )Euv \st
o
i

Erable P
or
Ennble T

Up/Down

Enable T
Input 1.3y

| 0y
1
Vou

Happle *1 W LV
Carry

{htput

Vo

Notes) 1. tpy g and tpgyy from enabie T input to ripple carry output
assume that the counter is at the maximum count (Qa
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. Input pulse: 117 y<15ns, trpp <605, PRR=1MHz

v
Clock
13¥ 1.3v
av
trac(Measure 01 hea)
tren|( Measure 5t tan)
Yor
Qn j{ / (
1.3V Lav
— Vau
tpyi{ Mesaure a1 tase) rLi Meaaure a1 tass)
= Vor
1.3V 1.3v
Qe + Vor
s (Mensare sl iect Noy o Mensure a1 o)
Vom
L3V Lav
Q e VoL
teas { Measure tems | Measure 51 L)
AL dasis)
1.3V
Qo "
o ltt-?( Measure &t lned)
4+ Yon
2""’" L3V
arey
Output Vot

Notet) 1. Input pulse: fryrgl5ns, ey <6ns, PRR=1MHz,
duty cycie 50%.
2. FOI fmaw ITL M~ TH1 S2.500.
3. t, is the bit-time when all outputs are low.




H D74L3670 ®4-by-4 Register File {with three-state outputs)

The HDB74L5670, 16-bit register files incorporate the equiva-
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 far
reading a word.

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

MBLOCK DIAGRAM

-0 Wonl W T — Q)
T
=
ool | E
D ihis Q@
o | HOETHCET T T
lnpuu" = = Ouipeis
ot | "1
D1 , ] 9
B il == e
3‘_& I . ] Q
SRSt = et od
4 x-
.y
Gy Wo W, Rs Gr Ra
Write [nputs Resd Inpyt

HPIN ARRANGEMENT

./
= -
Data § Dn E__ o ] 7] [I:;‘u.
e
Select
Read {R! E— fu o _E] Wo
Select
Rab s R Gw o] 12 | Write
E j }F_nlble
{Q. E— & Gn b—EI Read
Outputs
ER A o ] @ 0|a
C @ j Qutputs
GND E 1—3 @
{Top View)
EFUNCTION TABLE
Write Inputs Word
Wa Wa Gw 0 1 2 3
L L L Q=D Qe Qo Qn
L. H L Qo Q=D Qo Qo
H L L Qe Qo Q=D QO
H H L Qo Qo Qo Q=D
x X H Qo Qo Qo Qo
Read Inputs Outputs
Rs Ra G [*] Q Qs 4
L L L WoB: | WyB, | WoB: | Wo B4
L H L Wi B | W.B;| WiBs [ W: By
H L L WZ B} Wz B! WZ BJ w! Bl
H H L WiB, | WaB, | WaB: | W:B,
% X H A z Z Z
Notes:  H = high level, L = low level, X = irrelevant, Z = high
impedance (off)

(Q=D) = The four selected internal flip-flop outputs will
assume the states applied 1o the four external data
inputs,

Q. = The level of Q before the indicated input conditions
were +:tablished.

W,B, = The first bit of word 0, etc,
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BRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
SUDDE}' voltage Vee 4,75 5.00 5.25 v
Tou - — —2.6 mA
QOutput current
Tos — - 8 mA
Read enabie 25 — -
Pulse width tw ns
Write enable 60 — —
N Data 10 R —
Setup time L ns
Write enable 15 — -
Data 15 — —
Hold time i ns
Write enable 5 - —
Latch time Licien 60 — - ns

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

Item Symbol Test Conditions min typ* max Unit
Input voltage Vin 2.0 — — v
Vi - — 0.8 v
Vou Ver=4,75V, Vig=2V, Vi =0.8V, lpy=—1.6mA 2.4 — - v
Qutput voltage Vo Vee=4.75V, Vig=2V, I'or =4mA — — 0.4 v
VIL"’O.SV IOL-BmA — - 0.5
Tozw Vo=2.7V - - 20
Off-state output current Tos Vee=5.25V, Viy=2V Vom 0.4V — — 30 LA
Any D, Ror W - - 20
Iin Vee=5.208V, Vi=2.7V Gw — - 40 pd
Gx b — 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 Icem= Vee=5.25V — 30 50 mA
Input clamp voltage Vie Vee=4.75V, Liv=—18mA - - —1.5 A
* Voe=5V, Te=25°C
*» . Maximum [ is gusranteed 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 | T = 25 45
) ) tpin Write - 26 45
Propagation dglay time o enable Qi—~Q, €.~ 15pF. I 8 50
tren Data @-Q Ri=2ki} — 25 45 ns
Lout - 23 40
) tzn — 15 35
Qutput enable time ™ Read — 2 W0
Output disable time fuz enable e Co5pF, - 30 50
Lz R.=2k0d - 16 35
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MTESTING METHOD

Test Circuit
i
e ____ 1
|
4.5V 1
|
I
Input |
p———a_ Ga Q 1
—d Gx i
P.G & ——Ra :
Zow =508 2 Rn ;  Notes: 1. Crincludes prabe and jig capacitance,
ot | 2 W ! 2. All diodes aze 132074 ®.
’J’ npu s A LLoad Cireujt _J‘
g 1 Ws | —m——— s
H
—— o |
PL & 0,
Zour =504 “ 0 Qf ] Same as Load Cizewit |
* 1D -
L Q) Same as Land Circuit 1
Waveform-1 Waveform-2
Write- el A v
rite-Select
Tnput Wa or Wa -£13V Xﬁv [ \ 3V
1 1.3V
oy Data Input
[ I ]
—e  p—law v D1, Do Thoor Ty av
8
: _-I =t v v
Bn?) input b | 1.3¥ : 1.3V Write-Enable / 1.3V
1 Bn Us or Lh | | = o e o e et ———— ov [nput Gw e T T ESE— o
! | s ™ Von
. W /1 w
Qutput - 1.3V
Write-Ensble 13y 13¥ Q:'.&Qz or e e e e j Voi
Input Gw N e e n
TS
: _________ W Doa bput »
Read-Select 13V L3V 7. B, b or D /
Input Ra or Re L i o
| : v
I teaL I—-m-i il
- — Write-Enable 1.3¥
] | Vox Input Gw oy o
Ouy £
QI.S‘::Q! or Qu 19V Lav mmmm . Vo
T g“‘sﬂQ Q
i I, |1, W or 1.3V .
Notes: 1. High-level input pulses at the select and data inputs are ! ! i Vou

fllustrated; however, times associated with low-level
pulses are measured from the same reference points.

2. When measuring delay ties from a read-s¢lect 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 pulss; t7ry € 15ns, {71 & 6ns, PRR = 1MHz, with Wy Rx and Wg=Re . During the test G islow.
duty cycle 50%
Waveform-3
Resd Enable 3V
\ / Waveform A is for an cutput with internal
\1.3\: ﬂ 1.av¥ conditions such that the output is low except
ov when disabled by the read-enable input.
- Waveform B is for an output with internal
\ . conditions such that the output is high
utput Wavelorm-1 —— =45V 2; Closed except when disabled by the read-eusble
S Clox \ . w5y ingut.
‘.w
fisv Yor
b tn taz
. 0.5V Vou
Output Waveform-2 8
& Closed 1av 1l Closed e

=0V

Sa




