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Philips Semiconductors

Product specification

8-input multiplexer/register with
transparent latches; 3-state

74HC/HCT354

FEATURES

Transparent data latches

Transparent address latch

Easily expanding

Complementary outputs

Output capability: bus driver

Icc category: MSI

GENERAL DESCRIPTION

The 74HC/HCT354 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL

QUICK REFERENCE DATA
GND=0V; Tamp=25°C;t,=tt=6ns

(LSTTL). They are specified in compliance with JEDEC
standard no. 7A.

The 74HC/HCT354 data selectors/multiplexers contain full
on-chip binary decoding, to select one-of-eight data
sources. The data select address is stored in transparent
latches that are enabled by a LOW on the latch enable
input (LE).

The transparent 8-bit data latches are enabled when the
active LOW data enable input (E) is LOW. When the output
enable input OE; = HIGH, OE, = HIGH or OE3 = LOW,
the outputs go to the high impedance OFF-state.
Operation of these output enable inputs does not affect the
state of the latches.

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
tPHL tPLH propagation delay CL=15pF;Vecc=5V
Dn,EtoY,Y 20 22 ns
Sy, LEtoY,Y 24 27 ns
C input capacitance 3.5 3.5 pF
Cpp power dissipation capacitance per latch notes 1 and 2 68 71 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in pW):

Pp = Cpp x Vec? x fi+ 3 (CL x Vec? x fo) where:
fi = input frequency in MHz
fo = output frequency in MHz
S (CL x V2 x fp) = sum of outputs
C_ = output load capacitance in pF
Ve = supply voltage in V

For HC the condition is V| = GND to V¢
For HCT the conditionis V= GND to Vcc - 1.5V

N

ORDERING INFORMATION

See “74HC/HCT/HCU/HCMOS Logic Package Information”.
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8-input multiplexer/register with

_ 74HC/HCT354
transparent latches; 3-state
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
8,7,6,5,4,3,2,1 Dg to Dy data inputs
9 E data enable input (active LOW)
10 GND ground (0 V)
11 LE address latch enable inputs (active LOW)
14, 13, 12 So, S1, S select inputs
15, 16 OE;,, OE, output enable input (active LOW)
17 OE; output enable input (active HIGH)
18 Y 3-state multiplexer output (active LOW)
19 Y 3-state multiplexer output (active HIGH)
20 Vee positive supply voltage
By T muxp
o] UV @ N TS
Og [ 2 [19] v Sp S; S, LE '—'—ca
8=1%% N
) c3
Ds E E M 72— D4 v 19
o4 [4] 17] oF 5 6~ 02 ':':— 0 0
D3 [5] [16] OF, 5% Zz ".93
o i: 354 E a8 4 —= D4
]
2 k 3—1Dg 3—"‘ 80,0
o1 [7] 1] %o 2—Dg 5 | :E';
Do[2] 13] 84 1— 07 v [o—18 5 lops g ML
_ 4 lap 18
=2 _1__2_|52 b QOEy OQEgp OE "ng'; Y
— 1 2 3 2 '
GND {10 11| LE — 90,6
e o 7 9 S ey
7296780 15 16 17 7296791 I
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbol.
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8-input multiplexer/register with

_ 74HC/HCT354
transparent latches; 3-state
FUNCTION TABLE
INPUTS OUTPUTS
ADDRESS ) OUTPUT ENABLE DESCRIPTION
S, S: Sy |E OE; OE, OE; |Y Y
X X X X H X X z z outputs in
X X X X X H X z Z high impedance
X X X X X X L z z OFF-state
L L L L L L H Do Do
L L H L L L H Dy D;
L H L L L L H D, D,
L H H L L L H D3 D3 data latch is
H L L L L L H Dy Dy transparent
H L H L L L H Ds Ds
H H L L L L H D Ds
H H H L L L H D7 D
L L L H L L H Don Doy
L L H H L L H Dys Din
L H L H L L H Don Dn
L H H H L L H D3n D3n data is
H L L H L L H Dan Dun latched
H L H H L L H Dsn Dsn
H H L H L L H Dén Den
H H H H L L H D7n D7n
Notes

1. This column shows the input address set-up with LE = LOW (address latch is transparent).

2. DgtoDy

X =don't care
Z = high impedance OFF-state

December 1990

= data at inputs Dg to D7
Don to D7, = data at inputs Dg to D7 before the most recent LOW-to-HIGH transition of E
H = HIGH voltage level
L = LOW voltage level
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Fig.5 Logic diagram.
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8-input multiplexer/register with

_ 74HC/HCT354
transparent latches; 3-state
DC CHARACTERISTICS FOR 74HC
For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.
Output capability: bus driver
Icc category: MSI
AC CHARACTERISTICS FOR 74HC
GND =0V; t,=t=6ns; C_=50pF
Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT |y, | WAVEFORMS
+25 -40to +85 | —40 to +125 cc
V)
min. |typ. [max. min. max. min. Mmax.
tpHL/ tpLH | Propagation delay 61 |210 265 315 ns 2.0 |Fig.7
DhtoY,Y 22 |42 53 63 4.5
18 |36 45 54 6.0
tpyL/ tpLy | Propagation delay 63 | 250 315 375 |ns 2.0 |Fig.6
EtoY,Y 23 |50 63 75 4.5
184143 54 64 6.0
tpyl/ teLy | Propagation delay 77 | 260 325 390 |ns 2.0 |Fig.8
ShptoY,Y 28, |52 65 78 4.5
22 |44 55 66 6.0
tpHL/ tpLH | Propagation delay 77 1290 365 435 |ns 2.0 |Fig.9
LEtoY,Y 28 |58 73 87 4.5
22 |49 62 74 6.0
tpzr/ tpzL | 3-state output enable time 39 |125 155 190 |ns 2.0 | Fig.10
OE,toY,Y 14 |25 31 38 4.5
1 |21 26 32 6.0
tpzn/ tpzL | 3-state output enable time 44 1135 170 205 |ns 2.0 |Fig.10
OEsto Y, Y 16 |27 34 41 4.5
13 |23 29 35 6.0
tpHz/ tpLz | 3-State output disable time 50 |155 195 235 |ns 2.0 |Fig.10
OE,toY,Y 18 |31 39 47 4.5
14 |26 33 40 6.0
tpHz/ tpLz | 3-state output disable time 55 |155 195 235 |ns 2.0 |Fig.10
OEztoY,Y 20 |31 39 47 4.5
16 |26 33 40 6.0
trul/ trun | output transition time 14 |60 75 90 ns 2.0 |Figs7,8and9
5 12 15 18 4.5
4 10 13 15 6.0
tw data enable pulse widthE |80 |17 100 120 ns |20 |Fig.6
LOW 16 |6 20 24 4.5
14 |5 17 20 6.0
tw latch enable pulse width LE |80 17 100 120 ns 2.0 |Fig.9
LOW 16 6 20 24 4.5
14 5 17 20 6.0

December 1990 7



Philips Semiconductors Product specification

8-input multiplexer/register with

_ 74HC/HCT354
transparent latches; 3-state
Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | v | WAVEFORMS
+25 -40to +85 | —40 to +125 W)
min. |typ. [max. min. max. min. rlnax.
tsu set-up time 50 |11 65 75 ns 2.0 |Fig.10
DhtoE 10 |4 13 15 4.5
9 3 11 13 6.0
tsu set-up time 50 |14 65 75 ns 2.0 |Fig.10
Spto LE 10 |5 13 15 4.5
9 4 11 13 6.0
th hold time 5 -6 5 5 ns 2.0 |Fig.11
D,to E 5 -2 5 5 4.5
5 -2 5 5 6.0
th hold time 5 -8 5 5 ns 2.0 |Fig.10
Spto LE 5 -3 5 5 45
5 -2 5 5 6.0
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8-input multiplexer/register with Z4HC/HCT354
transparent latches; 3-state

DC CHARACTERISTICS FOR 74HCT
For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.

Output capability: bus driver
Icc category: MSI

Note to HCT types

The value of additional quiescent supply current (Alcc) for a unit load of 1 is given in the family specifications.
To determine Alcc per input, multiply this value by the unit load coefficient shown in the table below.

INPUT UNIT LOAD COEFFICIENT
Dn, Sn 0.2

OE; 0.25

LE 05

E, O, 1.0
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8-input multiplexer/register with

_ 74HC/HCT354
transparent latches; 3-state
AC CHARACTERISTICS FOR 74HCT
GND=0V;t =tt=6ns; C_=50 pF
Tamb (°C) TEST CONDITIONS
TAHCT
SYMBOL |PARAMETER UNIT | v WAVEFORMS
+25 -40to +85 | -40to +125 cc
V)
min. [typ. [max. |min. |max. |min. max.
tpuL/ tpLh | Propagation delay 25 |47 59 71 ns 45 |Fig.7
DhtoY,Y
tpHi/ trLy | Propagation delay 26 |54 68 81 ns 4.5 |Fig.6
EtoY,Y
tpuL/ tpLn | Propagation delay 30 |59 74 89 ns 45 |Fig.8
SptoY,Y
tpHi/ tpLy | Propagation delay 31 |63 79 95 ns 45 |Fig.9
LEtoY,Y
tpzn/ tpz. | 3-state output enable time 18 |34 43 51 ns 4.5 |Fig.10
OE,to Y, Y
tpzn/ tpz. | 3-state output enable time 18 [ 34 43 51 ns 45 |Fig.10
OEstoY,Y
tphz/ tpLz | 3-state output disable time 18. |33 41 50 ns 4.5 |Fig.10
OE,to Y, Y
tpuz/ tpz | 3-state output disable time 21 139 49 59 ns 4.5 |Fig.10
OEsto Y, Y
trul/ ttun | Output transition time 5 12 15 18 ns 45 |Figs7,8and9
tw data enable pulse widthE |16 |6 20 24 ns 4.5 |Fig.6
LOW
tw latch enable pulse width 16 |6 20 24 ns 45 |[Fig.9
LE LOW
tsu set-up time 10 (4 13 15 ns 45 |Fig.11
Dhto E
tsu set-up time 10 |5 13 15 ns 4.5 |Fig.10
S,to LE
th hold tim_e 9 0 11 14 ns 45 |Fig.11
Dyto E
th hold time 9 -3 11 14 ns 4.5 |Fig.10
Sy to LE
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8-input multiplexer/register with
transparent latches; 3-state

74HC/HCT354

AC WAVEFORMS
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Fig.6 Waveforms showing the data enable input (E) pulse width, the data enable to output (Y, Y) propagation
delays, and the output transition times.
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Fig.7 Waveforms showing the data input (Dy,) to output (Y, Y) propagation delays and the output transition
times (E = LOW).
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8-input multiplexer/register with

74HC/HCT354
transparent latches; 3-state
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Fig.8 Waveforms showing the select input (Sp) to output (Y, Y) propagation delays and the output transition

times (LE = LOW).
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Fig.9 Waveforms showing the address latch enable input (LE) pulse width, the address latch enable input to
output (Y, Y) propagation delays and the output transition times.
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8-input multiplexer/register with

74HC/HCT354
transparent latches; 3-state
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Fig.10 Waveforms showing the set-up and hold times for the select input (S,,) to the address latch enable input (LE).
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Fig.11 Waveforms showing the set-up and hold times for the data input (Dy,) to the data enable input (E).
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Fig.12 Waveforms showing the 3-state enable and disable times.
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74HC/HCT354

PACKAGE OUTLINES

See “74HC/HCT/HCU/HCMOS Logic Package Outlines”.
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