SPEED/PACKAGE AVAILABILITY FUNCTION TABLE PIN CONFIGURATION
54LS FW 74LS AF INPUTS | OUTPUT AW PACKAGE
. — N il -
Lol oY e
H H L 1¥[3] 2]an
H = high level, L ~ low level 2a[4] [1]ay
SWITCHING CHARACTERISTICS Voo = 5V, Ty = 25°C st@ o] 38
FROM LINTS 2v[e] @Lﬂn
PARAHETER* (INPUT) TEST CONDITIONS MIN | TYP | MAX |UNIT ano3] alav
toLn AorB | Otherinputiow | C, = 15pF, 18 | 30 ns I
tont R, = 2@ 18 | 30 positive logic: Y=A  B-AB+AB
'PLH Aor B | Other input high Rl ns
‘PHL 18 | 30

*tp H = Propagation delay time, low-to-high fevel output
1py). = Propagation delay time, high-to-low-evel output
Load circult and typical wavetorms shown in front of book.

SPEED/PACKAGE AVAILABILITY

54L8 FW 74L8 BF
548 FW 748 BF
DESCRIPTION

The S854LS138 and N74LS138 decode one-of-eight lines dependent on the conditions at
the three binary select inputs and the three enable inputs. Two active-low and one active-
high enable inputs reduce the need for external gates or inverters when expanding. A 24-
line decoder can be implemented without external inverters and a 32-line decoder requires

only one inverter. An enable input can be used as a data input for demultiplexing applica- el v
tions. Typical delay time through the three-level address circuitry is 22 nanoseconds. ouTPUT 'ﬁ s
Typical power dissipation Is 32 milliwatts. ann[s vs|
BLOCK DIAGRAM
ol 4> TRUTH TABLE
(et —
ENABLE SELECT OUTPUTS
= 4 G1 G2 |C B A |YO Y1 Y2 Y3 Y4 Y5 Y8 Y7
o = [T X H X X X H H H H H H H H
amd X © o oumury L X |X X X|H H H H H H H H
i H L|LL L]L H H H H H H H
o [ H L|LLH|H L H H H H H H
B H L L H L H H L H H H H H
- | H L L HH H H H L H H H H
H L H L L H H H H L H H H
on . | H L H L H H H H H H L H H
T [E o H L H H L H H H H H H L H
s . H L|HH H|H H H H H H H L
NeotpeIp—4 “G2 - G2A + G2B
H = high level, L = ow level, X = Iirrelevant

PIN CONFIGURATION
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SWITCHING CHARACTERISTICS v¢g = 5V, Ta = 25°C

54/74L8 54/748
Cp=15pF Ci=15pF
TEST CONDITIONS RL=2KQ R =2800
FROM TO LEVELS OF
PARAMETER INPUT QUTPUT MIN TYP MAX MIN TYpP MAX DELAY UNIT
Propagation delay time
tPLH Low-to-high Binary Any 13 20 4.5 7 2 ns
Select
tPHL High-to-low 27 41 7 10.5
tpLH Low-to-high 18 27 75 12 3
tPHL High-to-low 28 39 8 12
tPLH Low-to-high Enable Any 12 18 5 8 2
tpHL High-to-low 21 32 7 1
tpLH Low-to-high 17 26 7 11 3
tpPHL High-to-low 25 as 7 11

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54LS FW
545 FW

DESCRIPTION

The S54LS139 and N74LS139 comprise two individual two-line-to-four-line decoders in a
single package. The active-low enable input can be used as a data line in demultiplexing
applications. Typical total delay time is 22 nanoseconds through the three-gate-level ad-
dress circuitry and power consumption Is typically 34 milliwatts total.

74LS B,F
745 BF

BLOCK DIAGRAM
{4 weo
ENABLE 16 m — L)
|
P20 >
s S LD
- | oata
ouTrUTS
o
mmsz-""—b 11
= om
{;‘ {141
S I D ® om

PIN CONFIGURATION
B,F,W PACKAGE
enasLe 161 he)vec
|AE EIG ENABLE
SELECT -
"El gu} seLecT

Fn - 2

BUTPUN«‘V|E E,vq
“HE E]zn ouTPUTS

\LVJE [idave,

anofd] 5J2vs

TRUTH TABLE (Each Decoder/Demultiplexer)
INPUTS
ENABLE SELECT OUTPUTS

G B A YO Y1 Y2 Y3
H X X H H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L

H=high level, L=low level, X=irrelevant
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SWITCHING CHARACTERISTICS vig = 5V, Ty = 25°C

5477408 54/748
CL=15pF CL=15pF
TEST CONDITIONS R =2KQ R =280Q
FROM TO LEVELS
PARAMETER INPUT OUTPUT MIN TYP MAX MIN TYP MAX OF DELAY UNIT
Propagation delay time
tPLH Low-to-high Binary Any 13 20 5 7.5 2 ns
tPHL High-to-low Select 22 33 8.5 10
tPLH Low-to-high 18 29 7 12 3
tPHL High-to-low 25 a8 8 12
tPLH Low-to-high Enable Any 16 24 5 8 2
tpHL High-to-low 21 32 6.5 10

Load circuit and typical waveforms shown at the front of section.

SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54 FW 74 BF
54LS F.W 74LS BF B.F,W PACKAGE
_ \J .
DESCRIPTION °C e
This monilithic BCD-to-decimal decoder/driver consists of eight inverters and ten four-input gE 5]
NAND gates. The inverters are connected in pairs to make BCD input data available for 2 (3 2] &
decoding by the NAND gates. Full decoding of valid BCD input logic ensures that all out- oureurs] 3 3] ) c {neuTS
puts remain off for all invalid binary input conditions. This decoder features high-
performance, n-p-n output transistors designed for use as indicator/relay drivers or as (3] B
open-collector logic-circuit drivers. Each of the high-breakdown output transistors (15 volts) s [gf [11]
will sink up to 80 milliamperes of current. Each input is one standard load. inputs and out- o g |oureurs
puts are entirely compatible tor use with TTL or DTL logic circuits, and the outputs are —
compatible for interfacing with most MOS integrated circuits. Power dissipation is typically ano 2] 5] 7
35 milliwatts.
BLOCK DIAGRAM FUNCTION TABLE
- | M euro NO. INPUTS OUTPUTS
INPUT A a J D CB A|0 1+ 2 3 4 5 6 7 8 9
— 2 qureur :
L oL L L tjL H HHHHHHH H
—H @ outeur2 1]L L L H/|H L HHHHUHUHUH H
0_1“ 1 @ 2]L L HL|{HHL HHHHMHMH H
INPUT B"AD_L- +—H ouTPUT 3 3|L L HHIH HH L HMHMHMHMH H
4|]L H L L|H H HHL HHH H H
—H % outeuT 4
nill 5]L H L HIJH H HHHLHHH H
&H 1% outeuts 6/L HH L|H HHHHMHLHH H
weut 22 >0 7/L HH H|HHHHHHHLHH
H D _ qureuts 8|H L L LIH HHHHHHUHTL H
; . 9[H L L HI|H HHHHHHHUH L
(12} bt—1 OUTPUT 7
INPUT D ] H L H LIHH H HHHHH H H
| 19 ourruts H L HH|HHHHUHUHUHUHMH H
an H H L LH HHHHHHHH H
a:= P X% H HLHIHHHHTHIHIHTIHETIH H
H HH LIHHHHHMHMHMHMH H
H HH H/HHHHMHHHMHMH H

H = high level, {off), L = low level {on}
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SWITCHING CHARACTERISTICS vgg - 5V, Ta = 25°C

54/74 54/74LS

CL=15pF Cy -45pF
TEST CONDITIONS Ry =100 Ry =665Q
PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high 50 50 ns
tpyL High-to-low 50 50 ns

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY
54 FW 74 BF

BLOCK DIAGRAM

(11 D

i2)

[RL])

116} D

OUTPUT CONTROL

Pin (16) = Vg, Pin (8) - GND
Pin (15) = No connection

97

17!

(14)

PIN CONFIGURATION
B,F,W PACKAGE
o aY 3 vee
s [3] [ ne
— o outeur
'] o
° E E z INPUTS
OuTPUTS ¢ E E '
Na op
ano ] ] oufeur

NC - no internal connection

TRUTH TABLE

INPUTS OUTPUTS

r-J

5 DCB

XXX X X XXX XTI |-
TrXXXXXXXI|N
TIrFrXXXXXXI|w
ITIIrXXXXXI
IIIITrrXXXXTI
IXITTIIIrrXXXDI
TIITIIXTIrXXIT~N
IXTIXIXTIrXI|o
IIXIXIXIIIIIrCI|®
IXIrrrrxrrxrrr I
IITIrrre-r~rXII
IrrIIrcIIT
rIrICrIr-rIrI|>»

H = high logic level. L = iow logic level, X = irrelevant
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SWITCHING CHARACTERISTICS vgc = 5V, Tp = 26°C

54/74

CL = 15pF

TEST CONDITIONS R =4009Q
FROM TO
PARAMETER INPUT | OUTPUT |MIN |TYP | MAX | WAVEFORM | UNIT
Propagation delay time
tpLy Low-to-high Any Any 9 14 [in phase output| ns
tpHL High-to-low 7 "
tpLH Low-to-high 13 19 [Out of phase
output

tpHL High-to-low 10 15

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 F.W 74 B,F
BLOCK DIAGRAM
110Y
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r— ia:
ol ™ 4 cs
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=| 19
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s 1>
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is) 1
o= > _D_
OUTPUT CONTROL
Pin (16)=Vc, pin (8)~GND

PIN CONFIGURATION
B,F,W PACKAGE
+C ~ 5] vee
weuts 1 s [7] [ os
1] ch
£ E E 2 INPUTS
Azé of
oureuts | -
oo (7] 5 no
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TRUTH TABLE

INPUTS OUTPUTS
E1 0 1 3 4 5 6 7|A2 A1 A0 GS EO
H X X X X X X X X|H H H H H
L HHHHHHHHIH H H H L
L X X X X X X X 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 HHH|L H H L H
L X X X L HHHH|H L L L H
L X X L HH HMHHIH L H L H
L X t HH HHHH[H H L L H
L LHHHHHMHMH|H H H L H

SWITCHING CHARACTERISTICS vcg = 5V, T = 25°C

54/74
CL=15pF
TEST CONDITIONS Ry =4000
FROM TO
PARAMETER INPUT OUTPUT MIN TYP MAX WAVEFORM UNIT
Propagation delay time
tPLH Low-to-high 0-7 Ag.A1.A2 10 15 in phase output ns
tPHL High-to-low 9 14
tPLH Low-to-high 13 19 Out of phase
output
tPHL High-to-low 10 15
teLH Low-to-high 0-7 Eg 6 10 Qut of phase
output
tPHL High-to-low 9 14
teLy Low-to-high 0-7 GS 14 21 In phase output
tPHL High-to-low 12 18
tPLH Low-to-high Eq Ag.Aq.A2 10 15 In phase output
tPHL High-to-low 10 15
tPLH Low-to-high Eq GS 8 12 In phase output
tPHL High-to-low 10 15
tPLH Low-to-high E+4 Eg 8 13 In phase output
tPHL High-to-low 13 19
Load circuit and typical wavetorms are shown at the front of section.
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