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81 - []
M {— 8-Input Multiplexer/Register, 3-State
- 8
b T 18y CD54/74HC/HCT354 — Transparent Data & Select Latches
s i © CD54/74HC/HCT356 — Edge-Triggered Data Flip-Flops
0a—3 _ Transparent Select Latches
DS
oe T He.v Type Features:
_ w Buffered inputs
é%‘—f"l,, u 3-State Complementary Outputs
EFoR‘as4 OEF——u—18 u Bus _Line Driving Capability
CPFOR'3%  gpg. 17| » Typical propagation delay: Ve = 5V, CL= 16 pF, Ta=25°C
3 muems  Datg to Quiput (354) = 18 ?
FUNGTIONAL DIAGRAM Closk to Output 1356) = 22 ns
The RCA-CD54/74HC/HCT354 and CD54/74HC/HCT356 Family Features: ,
are: data selectors/multiplexers that select one of eight s Fanout (Over Temperature Range):
sources. In both the HC/HCT354 and HC/HCT356 the data Standard Qutputs - 10 LSTTL Loads
select bits S0, S1, and S2 are stored in transparent latches Bus Driver Outputs - 15 LSTTL Loads
that are enabled by a low latch enable input, LE. w Wide Operating Temperature Range:

CD74HC/HCT: -40 to +85°C
» Balanced Propagation Delay and Transition Times
w Significant Power Reduction Compared to LSTTL

In the HC/HCT354 the data enable input, € controls
transparent latches that pass data to the outputs when E is
high and latches in new data when E is low.

Logic ICs
In the HC/HCT356 the data is stored in edge-triggered flip- = Alternate Source is Philips/Signetics
flops that are triggered by a low-to-high: clock transition. s CD54HC/CD74HC Types:
2 to 6 V Operation
In both types the three-state. outputs are controlled by High Noise Immunity:
three output-enable inputs OE1, OE2, and OES. N = 30%, N = 30% of Vee: @ Vee =56V
The CD54HC/HCT354/356 are supplied in 20-lead ceramic ® CD54HCT/CD74HCT Types:
dual-in-line packages (F suffix). The CD74HC/HCT354/356 4.5t0 5.5 V Operation

are supplied in-20-lead plastic dual-in-line plastic packages Direct LSTTL Input Logic Compatibility
(E suffix). The CD54/74HC/HCT354/356 are also supplied Vi = 0.8 V Max., Vin =2V Min.

in chip form (H suffix). The CD74HC/HCT354/356 are also CMOS Input Compatibility

available in plastic surface mounted packages (M suffix). h=1pA@ Vou Vou
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Block Diagram
TRUTH TABLE
inputs
Enable
Clock
Select# | D88 | ycage | Quipul Outputs
HC354 HCT56 Enables
) 'HCT354
$2 81 so E cp OE1 OE2 OE3| Y Y Notes
H = high level (steady state)
X X X X X H X X z z L = low level (steady state)
X X X X X X H X b4 z X = irrelevant. (any input, including transitions)
X X X X X X X L z z 5:_ hlgh-impedancelslate (off state)
=R = transition from low to high level
L L L L " L L H ﬂ) Do DO ... D7 = the level of steady-state inputs at inputs DO through D7,
L L L H Hork L L H | D0 DO, respectively, at the tims of tha low-to-high ¢lock transition In
Lot y < b b R DT D or e toeetof stosdy stats Inputs DO through D7 tivel
51 0, ... D7, = the level of steady state inputs throug , respectively,
t :_" [‘ l: H_(;r_L :: t z %’ DD12" gcralcolroi ll(he most recent tow-to-high (raﬁitl‘on of data control
- L H L H HorlL L L H D2, D2, # This column shows the input address setup with LE low
'L H H L a L L H|DI o3 )
L H H H HorL | L L H |DB3 D3,
H L L L s L L H D4 D4
H L. L H Horb L L H D4, D4,
H L H L e L L H D5 D5
H L H H Horl. {L L H |DB5 Ds
H H L L - L L H D6 D6
H H L H Hortl L L H D6, D6,
H H H L Ve L v H|{ D7 D7
'H H H H HorL L L H | D D7
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CD54/74HC354, CD54/74HCT354
CD54/74HC356, CD54/74HCT356

MAXIMUM RATINGS, Absolute-Maximum Values:
DG SUPPLY-VOLTAGE; (Veo)

(Voltages referenced to ground) ............. e reerberetesisanentasatirbens berrtviresrasaninenanrs [T veens =0.5t0 +7V
DC INPUT DIODE CURRENT, Iix (FORV, <05 VOR V> Ve 4 0.5V) Liviiiiniinniinnereniciesnarsivanans Fhrreersevenans +20mA
DC OUTPUT DIODE.CURRENT, lox (FORV, <05 VOR VI 0.5V HFVEL) veivreetnrerrerrnrneonarsroesassnes [ +20mA

DC DRAIN CURRENT, PER QUTPUT {lo) (FOR -0.5 V< Vo <Vee + 0.5V) tuviireeerrerureenunernreneesinersnnsiiesarsrness +35mA
DC Voo OR GROUND CURRENT (I} -+t v entenaneneeneaneeneannestinaanssneaorueaneeneateenreneeneeessnsrerasenens £70mA
POWER DISSIPATION PER PACKAGE (Po):
For Ta = -40 to +60°G (PACKAGE TYPEE) ............. e e o erererr e areeaas 500 mW
For Ta = +60 to +85°C (PACKAGE TYPEE) ........... Dera(e Lmearly at 8 mw/°C to 300 mW
FOr Ta=+5510 +100°C (PACKAGE TYPE FL H) teurerieinttet it vineeeeeteseeaeeeeanaseeasassaranssnaneeranesns 500 mW
For Ta = +100 to +125°C (PACKAGE TYPE F, H) g Derate Linearly at 8 mW/°C to 300 mW
FOr Ta= ~40 £0.+70°C (PACKAGE TYPE M) 114t tiurtinuurenseeenseerneeraneenerssnessneessarerssosesessnnsrsnsesenens 400 mW

For Ta = +70 to +125°C (PACKAGE TYPE M),
OPERATING-TEMPERATURE RANGE (Ta):

Derate Linearly at 6 mW/°C to 70 mW

T-67-21-5/

PACKAGE TYPEF, H . ... -55t0 +125°C
PACKAGE TYPEE.M,,..co.ovvuvs ves . .... 40 to +85°C
STORAGE TEMPERATURE (Tstg) +«veveerriniuesnrcensonseareetesesaetmearsosasensorenssosaerastnsessasnssonses -65to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £ 1/32in. (1.59 £0.79 mm) from case for 10 S Max. ... ..uvuieiniiininriiieiiaiierentnoiraratatnncnnnss +265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)
with solder contacting 1€ad tipS OOIY <4 v iusreniiieiiinieieiiinseiiiiieiareiiiiressoretesiiisesenisessnennas Feesieas .. +300°C
RECOMMENDED OPERATING CONDITIONS:
For maximum rellabliity, nominal operating conditions should be selected so that operation Is always within
the following ranges:
- LIMITS
CHARACTERISTIC MIN. MAX. UNITS
Supply-Voltage Range (For Ta = Full Package Temperature Range) i
CD54/74HC Types 2 6 v
CD54/74HCT Types 4.5 5.5
DC input or Output Voltage V), Vo 0 Vee
Operating Temperature Ta:
CD74 Types -40 +85 °C
CD54 Types -55 +125
Input Rise and Fall Times t,, t
at2v 0 1000
at46V 0 500 .ns
atéev 0 400

'Unless otherwise specmed all voltages are referenced to Ground.
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v - i
< CD54/74HC354, CD54/74HCT354
T _
B CD54/74HC356, CD54/74HCT356
m STATIC ELECTRICAL CHARACTERISTICS
g CD74HC354/356/CDS4HC354/356 CD74HCT354/356/CDS4HCT354/356
[ .
z TEST 74HC/S4HC 74HC §4HC TEST 74HCT/S4HCT | 74HCTY | S4HCT
o CONDITIONS TYPE TYPE TYPE | CONDITIONS TYPE TYPE TYPE
[ | CHARACTERISTIC UNITS
-40/ -55/ -40/ -55/
[ +25°C 25°
n~ vi to | Vec +85°C | +125°C Vi | Ve asre +85°C | +125°C
(Y] v mA v v v
g Min | Typ |Max | Min |Max | Min [Max Min | Typ |[Max | Min [Max |Min [Max
m High-Level 2 {15 —|—f15]—|15]|— 45
= o §
. Input Voltage Vae 45 (3151 — | — [3.18] — [3.15| — - oj2|—-ft—}2|=-121|-= v
. 6 {42| — | — |42 — ja2]| — 55
Low-Leve! 2|{—]|—|05|— o5 — |05 45
~A Input Vollage Vi 45] — | — |1.38] — }1.35] — [1.35 - toof—]— (o8] — |0o8|— {08 \'
Ll 6 |—1—|18]—118]— {18 55
-
nJ High-Level Vo 2 (19| -} —[19)—[19]— \ -
Output Voltage Vo or -0.02 45144 | — | — |44} — |44 ]| — or 45 |44 | — | — |44 | — |44 - A
CMOS Lodds Vi 6 |59]|~—|—|598]~—|59] - Vi
V'L Vi
4
O TTL Loads or B 45398 — | — (384} — J37 | — or 45 398 — | — (384 — a7 | — v
- -
U {Bus Driver) Vin -78 6 |548) — | — |5.34] — |52 | — Vi
a Low-Level- Vi 2 | ~ft—= |01}~ f01{—]O1 Ve
a Qutput Valtage Vo, or 0.02 45| — [ — Jot | — |01 { — JO1 or 45 | >~ | —Jo1|f— {01 ]| — 1041 v
= CMOS Loads Vae 6 |—]—j0tp—Jo1|— o1 Vi
O -
U Vo Va
; TTL Loads or 6 45| — | — 10.26| — [033] —~ |04 or 45| — | - |026| — 1033| — |04 V'
% {Bus Drivar) Vau 7.8 6 |— |~ [026] — [033] — |04 Vi
Input Leakage Veo | Any
%} Voitage
L) Current h or 6 |~ | — {200 — b1 [ — } 1 |Between |55 | — | — |00 — |2t [ — |21 | »A
oz Vee
[1°4 Gnd & Gnd
; Quiescent ol Ve Vee
' Device or 0 61— {—|8|—]80|—|wo] o |ss|—|—]|8—]s0|= |160]| ua
Cufrent " kel Gnd 7 Gnd
Additionat 4.5
Quigscent -
Device Current Vecr2d | to | — |100[360| — [450| — |490] wA
per input pin:
1 unit load A leg® 55
3-State Va Vo= Vee Vo
Leakage or or 6 | — [ — #0585} — [+50] — [210 or 55| — | — [t05] — [#50| — [#10.| pA
Current toz Vay Gnd Vi

*For dual-supply systems theoretical worst case (V, = 2.4 V, Vec = 5.5 V) specification is 1.8 mA.
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HCT354 Input Loading Table HCTA356 Input Loading Table

Input Unit Loads* Input Unit Loads*
D0-D7 0.50 D0-D7 0.50
S0, 81,83 0.70 S0, §1, 83 0.70
OEi, OE2 0.80 OE1, OF2 0.80
OE3 0.25 OE3 0.25
= 0.25 LE 0.25
E - 0.60 cP 0.60

*Unit Load is Alcc limit specified in Static Characteristic
Chart, e.g., 360 uA max. @ 25°C.

*Unit Load is Alcc limit specified in Static Characteristic
Chart, e.g:, 360 4A max. @ 25°C.

ER 4302271 0017783 5 EEHAS

SWITCHING CHARACTERISTICS (Vec =5V, Ta =25°C, Input t,, t = 6 ns) — HC/HCT354

_ C. TYPICAL
a CHARACTERISTIQ ©F) SYMBOL S477AHC 54 77aRCT UNITS
L Propggggoyfj ety 15 | tow te 18 20 ns
u E-VY,Y 15 teets toL 21 23 ns
Sn—+Y,Y 15 teLy, tene 22 25 ns
E~Y,V 15 tou tor 24 25 ns
Qutput Disabling Time 15 teLz, tonz 13 13,16 ns
a Output Enabling Time 15 tozs, toan 12,13 14 ns
S Power Dissipation Capacitance® — Cro 90 92 pF
lef  *CroIs used to determirie the dynamic power consumption, per device. '
%] Po =Vee? fi (Cro + Cu) where:
fi = input frequency,
A C:=output load capacitance.
= Veo = supply voltage
b=
g :
= PREREQUISITE FOR SWITCHING FUNCTION — HC/HCT354
% 25°C -40°C to +85°C -55°C to +125°C
“ CHARACTERISTIC | SYMBOL | Ve HC HCT 74HC 74HCT §4HC 54HCT |UNITS
— . Min. |Max. | Min. {Max. | Min. [Max. | Min. [Max. | Min. |Max. |Min. |Max.
(14 E pulse width \ 2 8 |[—|—-]|—J100}—-}t—|— 120 — | = | —
E . t::*: 45 (16| —|16]|—=]20{—~[20f—|24{—]24|—=1] ns
- ) 6 4|l -l —|—J17]—|l=]—=1]20]—=]=]=
) LE pulse width t 2 80|~ |—f|— 100 -] —]—1J|120| = }|—=1]—
t:: 45 |16 | —|16|—]20|—]|20]—-]24|— 124 = ns
6 Y| —]|—|—=J17}|=-]—-—]—-120|—]|=1]=
Set Up Times 2 s0|—|—]—|66|—|—|—]75]—|—|—
Dn-+E tsy 45 |10 —|10|— 118 | — |13} — |15 — |16 | — ns
6 9 |—|—]—-—NN|—-|—|—]1B{—=|=]=
2 50 | — | —|—~]|68|~|~|—]"8]—|—1]~—
sn—-{E tsy 45 |10 | — |10} —- 18| — |18 —|1B|—|16]—"] ns
6 9 | —|l—=l=-—IMM|—-|—=|—}183|—]—=1-=
Hold Times 2 4 |~ —| =88] =] —|—}|70]|—|—|—
Dn—=E tn 45 g |—19|l—=IMM]|—-|11|=114]|—]|14]|— ns
: 6 8|l —|—-|—=-l9 |—-|=|—]12]=]—=1=
2 45| - =] —-|85|—|—-]|—]0}|—=|—|—
Sn—+LE th 45 9 |—|o =1t —|1{—|14]—=114=]| ns
6 ls]l—|—-J—=|lo|l=|=|=|12]l—-}|—=1|~—
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Technical Data

CD54/74HC354, CD54/74HCT354
CD54/74HC356, CD54/74HCT356
SWITCHING CHARACTERISTICS (C. = 50 pF, inputt,, t; = 6 ns) — HC/HCT354
25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC | SYMBOL | V¢ “HC HCT 74HC 74HCT 54HC 54HCT |UNITS
Min, |Max, | Min. {Max. | Min. {Max. | Min. {Max. | Min. [Max. | Min. |Max.
Propagation Delay, tem 2 — 210 - | — | —|265] — { =~ | — 315 — | —
On--Y, ¥V tere 45 | — |42 | — |47 ] — 83| — |59 | —1|63{—|71| ns
3] — 136 | — - | — | 456 | — — — | 54 | — —
t 2 - 260 —~ [ —- | — 35| — | — | — [375| — | —
E-Y,Y t:“‘ 45 | — |80 — |54 | — |63 | —~|68|— |75 — |81} ns
i 6 —j4a3| -] —-1—|sa|—|—=—l1—1lea| -]
t 2 — 1260 — | — | — 325} — | — | - |30 — | —
SneY,¥ t"”‘ 45 | — |52 | —|s9 | — |65 | —|74] — 78| — |89 ] ns
Pre 6 — |4l -1 -85 —|—1~]6|—=]~—
2 —fe90| - | == (35| — |~ |—[a35] — | = )
E-Y.V :"‘" 45 | —|s8|—|ea| =7 |—|7|—=l8|—=|oa| ns
) PHL 6 — 49l —|~]—{62|-—|—|~|ma}—-1-=
Output Disabling 2 — {185 | — | — | — 195 — [ — | — {235} — | —
Time 4.5 — {8t | — |38 | — 3| -4~ |47 | — 1|50
OEntoY, Y trz 6 — |26 | —-|—[—1383 ] ~]1—|—140] -] —
tonz 2 | — 155 — | — | = [195| — [ = | — e =1 =] "
OE3to Y. Y 45 | — |81 | — {39 | — |39 — |40 | — |47 |~ |59
) 6 — || - | -l —-]a3 | — |- | —|4|—]|—=
Output Enabling 2 | —~Jwso|—=[—|—=[w0}—-]—=1]-T22s5] -] —
Time 45 | — |30 | — {3 | —f38]— |43 — |45 | —|S5i
OEntoY, ¥ tezt 6 | — 12| —})—]—-|38|—{—-1-188]—}—}
tozm 2 — (0} — ] —|—]200] — =] —"Tl240] - [ =
OE3toY,Y 45 - |32 t— |34 |~ |40} —]a3]| - 14| — |51
[} — 2T |~ |~ | =134 ] — | — | — |41 — | —-
2 —-—}/60 ] —-—1—-—{—-]|7}|=}-]—-—190|-1]-
Output truw 45 | — |12 | =f12]=|1s|—=|15|~ 18] = 18] ns
Transition Time trae 6 —Jwol=l=l-la|l=|=fj—=11581 — 1|~
Input :
Capacitance G —ft1w0ol~-t1wo{—-—{1w00|{—-f[(10[—~1]10|—110 pF
3-state
Output Co — {20 —~120}— |20 — 20} — |20 | — | 20 pF
Capacitance
SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, Inputt, ;= 6 ns) — HC/HCT356
[+ TYPICAL
QHARACTERIST IC ®F) SYMBOL BA77AHC 54/74HCT UNITS
ProRagatioy 1 15| tow tow 22 22 ns
Sn-+Y,Y 15 toLn, tonL 22 25 ns
CE-»v, Y 15 toun, tenL 24 25 ns
Output Disabling Time 15 triz, terz 13 13,15 ns
Qutput Enabling Time ) 15 teze, tezn 12,13 14 ns
Power Disslpation Capacitance® — Cep 51 52 pF

*Cro Is used to determine the dynamic power consumption, per device.

Po = Vee® fi(Cro + CL) where:
fi = input frequency.

C. = autput load capacitance,
Vee = supply voltage.
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“ CD54/74HC354, CD54/74HCT354 T-l1-21-51
i CD54/74HC356, CD54/74HCT356

g~ PREREQUISITE FOR SWITCHING FUNCTION — HC/HCT356

n - 25°C -40°C to +85°C -§5°C fo +125°C
=0 | CHARACTERISTIC | SYMBOL | Vcc HC HCT 74HC | 74HCT | s4HC | B4HCT |UNITS
K . ) Min. |Max. | Min. [Max. | Min. [Max. | Min. [Max. [Min. [Max. [Min. [Max.
3 | CP Pulse Width ; 2 80— | —f—=J10]=-=]—=T120]-]=1= -
o t”L“ 45 |16 | — |20 | — |20 |~ |25 | — 24| —130] =] ns
o ol e |l —l—=]—=Juw]l-1=]—-J2l-]=]-=
«3 | CE Pulse Width ¢ 2 g0 |—t—|—JwoO|—|—|—=]120] —}| =] =
~ t"”‘ 45 |16 | — |20 | —]20|~|25|— |24 | — (3|~ 1] ns
g i 6 Bl— =] =J17[=]—]—J2}|=]|=]=
o | SetUp Times 2 S5 |l—|—=-]—=185|—-—|=-{=-]8}|=|=1]-=
m bn - CP tsu 45 | 5 |— |7 ]| =8| -9 |l—=1s5f=111]—=1] ns
= 6 5§ |—|—|—js5|—-|=]=]8~]=]=
2 5[ —]=1—=fs]~=]=]81=1=1=1
B si-= taa 45 |5 | =17 |—|8|~]9|=|s5|=]|11|{=1] ns
1 s s =] —=]—=|s|—-|—=-[=]l8[=]~]=
P Hold Times 2 45 | — - — |85 | —| -] =70 | ~]|=1]—
w Dn -+ CP th 45 |9 | — |9 |— || =1 |[—|14]|—]14|—1| ns
w 6 8 |[—]—|=le|—-|=l=]l12l=1~]|=
nu _ 2 60 —-—]=]~-[m]=1~—-]=J90] === .
sn—LE th 45 |12 | — | 12|~ |1 -5 —~|188]—]|18]| =] ns
6 10 [ —[—f{—~]1B]—]J—f—=115]—1=1=
SWITCHING CHARACTERISTICS (C. = 50 pF, Inputt,, t; = 6 ns) — HC/HCT356
® 25°C -40°C10+85°C | -55°C to +125°C
t— | CHARACTERISTIC | SYMBOL | Vcc HC HCT 74HC | 74HCT | s4HC | s4HCT [uNITS
o Min. |Max. | Min. |Max. [ Min. |Max.{Min. |Max. [Min. [Max, [ Min. [Max.
a Propagation Delay: [ ; 2 — |85 — |~ ] —|820] —~ |~} =88] ==
CP =Y,V t"“‘ 45 | — (51 | — |51 | —|6a| —|6a|— |7 ] =1|77] ns
A P 6 — ]|~ | —t—lsa|—-|—-]—1|86]—-|—
g . 2 | —Jeeo| = = =35 = | = | = [390] = | — |
) Sn—=Y.Y t"“‘ 45 | —]s2| —1so | —~|es | — |74a| ~|78|—|89] ns
- Pr 6 — 4| —j—]—|ss|—|—-|—Jes | —|—
5 _ ~ : 2 — J{2s0| = | = =Jses| = | — | = [a35| — | —
“ LE -V, Y t:;“ 45 | — |88 | — |63 | — |73 | —179}|— |87 | — |94] ns
- 6 — |49l — | —| =l || =]—=1m|—-1|—
ff" Output Disabling — (s = = =19 = | = | = |e35| — | =
x Time 9 — (81} — |3 | — 13| — (41| — |47 | — |50
[ OE1, OE2to Y, YV torz — 26} -1 —[—13|—|—-—]—140]~ |}~
= OE310 Y.V t S T [ = = [es| = [ = [ = (25| == | ™
T £ PHZ 6
— |3t {— |37 | —|38|—~|46]— |47 — |56
, — || —|—|—|83j—]—-]—]4}|—-]—=
Output Enabling —J1s0| = [ =T =110 — | —| = 225 = | —
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Fig. 1 — Transition timés and propagation delay times.
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Fig. 2 — Three-state propagation-delay test circuit.
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