74HC/HCT4351

MSI

8-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER WITH LATCH
FEATURES TYPICAL
® Wide anaiog input voltage range: SYMBOL | PARAMETER CONDITIONS UNIT

+5V HC HCT
® Low “ON’’ resistance: i

tpzH/ turn "ON" time

80 (typ.) at Vog — Vgg =45V tp7L Eq. Eg or Sp 10 Vos CL=15pF 713 s

70 Q (typ.) at Voo — VEg = 6.0 V R =1 k2

80 Q (typ.) at Vec—VeEg =90V tppwz/ turn “OFF” time Vec =5V 21 23
® Logic level translation: tpLz Eq. Egor Sp 1o Vg ns

to enable 5 V logic to communicate C ) .

with £ 5 V analog signals ! iUt capacitance 35 35 PF
® Typical “break before make” built in ccinati

r d 1
® Address latches provided Cep p:zmci::g:,a;;nsw“ch notes 1 and 2 25 | 25 | pF
® Qutput capability: non-standard
® |pc category: MSI max. switch capacitance
Cs independent {Y} 5 5 pF

GENERAL DESCRIPTION common {Z) 25 |25 | pF
The 74HC/HCT4351 are high-speed Veg = GND = . =26°C;t, =tf =
Si-gate CMOS devices. They are specified EE=G 0V Tamp =25 °Citr =t =B s
in compliance with JEDEC standard no. 7A. Notes

The 74HC/HCT4351 are 8-channel analog

multiplexers/demultiplexers with three 1. Cpp is used to determine the dynamic power dissipation {Pp in uW):

select inputs (Sq to Sp), two enable inputs Pp=Cpp x Veg? x fi + Z1{CL + Cg) x Vei? x fo ) where:

(Ey and E3), a latch enable input (LE), f; = input frequency in MHz CL = output load capacitance in pF
eight independent inputs/outputs (Yg to fo = output frequency in MHz Cg = max. switch capacitance in pF
Y7} and a common input/output (Z). ZiCL +Cgl x Vg xtg) = sum of outputs Vg = supply voltage in V

with Ey LOW and E3 is HIGH, one of the
eight switches is selected (low impedance
ON-state) by Sg to Sp. The data at the
select inputs may be latched by using the

active LOW latch enable input {LE). PACKAGE OUTLINES

When LE is HIGH the latch is transparent.

When either of the two enable inputs, SEE PACKAGE INFORMATION SECTION
Ey (active LOW) and E3 (active HIGH],

is inactive, all 8 analog switches are

turned off.

2. For HC  the condition is Vj = GND to Vo
For HCT the condition is Vj = GND to Voo - 1.5 V

{continued on next page)
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Fig. 1 Pin configuration. Fig. 3 IEC lagic symbol.
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74HC/HCT4351
Mmsi

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION

4 Z common

3,14 n.c. not connected

7 E, enable input (active LOW)
B Eg enabie input (active HIGH)
9 VEE negative supply voltage

10 GND ground (0 V)

11 CE latch enable input {active LOW)
15,13, 12 Sgto Sy sefect inputs

:7613' ;9' 16, Yoto Yy independent inputs/outputs
20 Vee positive supply voitage

FUNCTION TABLE

INPUTS CHANNEL
- ON
Eq Ez LE S2 S4 Sp
H X X X X X none
X L X X X X none
L H H L L L Yo
L H H L L H \Z
L H H L H L Yz
L H H L H H Y3
L H H H L L Y4
L H H H L Ho| g
L H H H H L 7
L H H H H H Y7
L H L X X X .
X X 4 X X X .

H = HIGH voltage level
L = LOW voitage level
X = don't care

| = HIGH-to-LOW LE transition

APPLICATIONS

®  Analog multiplexing and
demuitiplexing

® Digital muitiplexing and
demultiplexing

#® Signal gating

* Last selected channet "ON”,

.o

Selected channels latched.

GENERAL DESCRIPTION

Vg and GND are the supply voltage pins
for the digital control inputs (Sg to S,
LE, Ej and Ep). The V¢ to GND ranges
are 2.0to 10.0 V for HC and 4.5 10 5.5 V
for HCT. The analog inputs/outputs (Yo
to Y7, and Z) can swing between V¢ as
a positive limit and Vg as a negative
limit. Voo — VEE may not exceed 10.0 V.
For operation as a digital
multiplexer/demultiplexer, Vgg is
connected to GND (typically ground}.
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8-channel analog multiplexer/demuitiplexer with latch

74HC/HCTA4351

MSsi

Fig. 5 Schematic diagram (one switch).
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74HC/HCT4351

msli

RATINGS

Limiting values in accordance with the Absolute Maximum System {IEC 134}

Voitages are referenced to Vgg = GND (ground =0 V)

SYMBOL | PARAMETER MIN. | MAX. | UNIT | CONDITIONS
vVee OC supply voitage -0.5 +11.0 |V
sl DC digital input diode current 20 mA for vi<-0.5Vor V| >Vcc+05V
tlgK DC switch diode current 20 mA for Vg < -0.5Vor Vg > Vg + 0.5V
tig DC switch current 25 mA for -0.5V <Vg<Vpe+05V
tIgg DC Vgg current 20 mA
i:gCN;D DOC V¢ or GND current 50 mA
Tstg storage temperature range -65 +150 |°C
Prot power dissipation per package for temperature range: -40 to +125°C
74HC/HCT
plastic DIL 750 mw above +70 °C: derate linearly with 12 mW/K
plastic mini-pack {SQ) 500 mw above +70 °C: derate linearly with 8 mW/K
Pg power dissipation pef switch 100 mw

Note to ratings

To avoid drawing Ve current out of terminal Z, when switch current flows in terminals Yy, the voitage drop across the bidirectional
switch must not exceed 0.4 V. If the switch current flows into terminal Z, no Vg current will flow out of terminals Y. In this case
there is no limit for the voitage drop across the switch, but the voltages at Y, and Z may not exceed Vo of VEE.

RECOMMENDED OPERATING CONDITIONS

74HC 74HCT
SYMBOL | PARAMETER UNIT | CONDITIONS
min. | typ. | max. min. | typ. | max.
Vee OC supply voltage Voc-GND 2.0 5.0 10.0 45 5.0 5.5 A see Figs6 and 7
Vee DC supply voltage Voo-VEE 20 |50 | 100 | 20 |50 | 100 !V see Figs 6 and 7
] OC input voitage range GND Vee GND Vee \'
Vs DC switch voltage range VEE Vee | VEE Vee |V
Tamb operating ambient temperature range | -40 +85 -40 +85 °c see DC and AC
Tamb operating ambient temperature range | -40 +125 | -40 +125 ' °C CHARACTERISTICS
1000 Veg=20V
te, tf input rise and fall times 6.0 | s00 6.0 | 500 ns Veg =45V
400 Veg =60V
250 Veg =100V

988
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8-channel analog multiplexer/demultiplexer with fatch J L 74HC/HCT4351
MSI

7293214 )
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Fig. 6 Guaranteed operating area as a function of Fig. 7 Guaranteed operating area as a function of
the supply voitages for 74HC4351. the supply voltages for 74HCT4351,
DC CHARACTERISTICS FOR 74HC/HCT
For 74HC: Vgc— GNDor Vg — Vgg =2.0,4.5,6.0and 9.0 V
For 7T4AHCT: Vg - GND =4.5and 5.5 V; Voo ~ VEE =2.0,4.5,6.0and 3.0 V
Tamb (°C} TEST CONDITIONS
74HC/HCT
SYMBOL | PARAMETER UNIT [vee|Vvee|ts | Vis |
+25 —40to +85 | 400 +125 v | v |uA
min.| typ. | max. | min. | max. | min. | max.
- - - - 2 20 |0 100
Vee |VIN
Ron ON resistance (rail) ;80 }gg ggg gzg g gg g :ggg o jor
70 | 130 165 195 | |45 |-4.5|1000 | VEE VIL
150 | — - - Q 20 |0 100 Viy
. . 140 1 210 | & 45 (0 1000
Ron ON resistance {rail) % |12 1% 180 |2 |60 |0 |1000 | VEE |
60 | 105 130 160 |Q |45 |-a5|1000 ViL
150 | — - - Q 20 |0 100 Vin
. ) 45 [0 1000
RoN ON resistance (rail} gg :28 ?92 g?g g 60 |o 1000 Vee [or
65 | 120 150 180 | |45 |-45]1000 Vi
- Q 20 |0
AR maximum AON resistance ] Q 45 (0 X)CC Z'_'H
ON between any two channels 8 Q 6.0 |0 v v
6 Q |45 |-45 EE [VIL

Notes to DC characteristics

1. At supply voltages {Vgc — VEE) approaching 2.0 V the analog switch ON-resistance becomes extremely non-linear. There it is
recommended that these devices be used to transmit digital signals only, when using these supply voltages.

2. For test circuit measuring Ry see Fig. 8.
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74HC/HCT4351
MSI

DC CHARACTERISTICS FOR 74HC
Voltages are referenced to GND (ground = 0 V)

Tamb (€} TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | Vec |Veg| Vi | OTHER
+25 —40 10 +85 | —4010+125 v!|wv
min.| typ. | max. | min. | max. | min. | max.
15 | 1.2 1.5 15 20
Vin HIGH level input voltage | 3'3°| 29 338 318 volea
63 | 47 6.3 6.3 9.0
0.8 { 05 0.6 0.5 2.0
ViL LOW levet input voltage g; }:835 }gﬁ }gs v gg
43 127 2.7 2.7 2.0
Vee
. 0.1 1.0 1.0 6.0 |0
1) input leakage current HA or
0.2 2.0 20 1000 GND
. VIH | Vsl=
slg analog switch hOFFvs|tate 0.1 1.0 10 | uA 10010 or Vee - Veg
current per channe ViL | (see Fig. 101
] Vig | IVgi=
slg analog sW|'(Ichh0FFv'state 0.4 4.0 40 uA 10010 or Vee - VEg
current all channels ViL | (see Fig. 10)
: Vig | IVgi=
tlg analog switch ON-state 0.4 40 40 | uA 1000 or Vee - Vee
current ViL | tsee Fig. 11)
Vis = VEE
_ 8.0 80.0 160.0 60 |0 | YCC | arvee;
'cc quiescent supply current 16.0 160.0 3200 * |100/0 [% | Ves = Vee
GND | or VEE
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8-channel analog muitiplexer/demultiplexer with latch

74HC/HCT4351
msi

AC CHARACTERISTICS FOR 74HC
GND=0V;t, =tf=6ns; C =50 pF

Tamb {°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | Veg | VEE | OTHER
+25 40 to +85 | -40to +125 v v
min.| typ. | max. | min.| max. | min. | max.

14 | 60 75 20 20 |0 R
tpHL/ propagation delay 5 12 15 18 45 0 0
tPLH Vis 10 Vos 4 |10 13 15 | ™ 60 |0 f;'- 20 ‘1’5)

4 |8 10 12 45 | 45 | 'S

85 | 300 375 450 20 |0 R = 1ke:
tpzH/ turn "ON' time 31 |60 75 0 | 45 | o e- e o
tpzt Ej to Vs 25 | 51 64 77 60 |0 e Fio. 18)

28 |55 69 83 45 | -45 | el

85 | 300 375 450 20 |0 .
tpzh/ turn “ON" time 31 | 60 75 % | 45 (0 | LT o
tpzL Eo 10 Vgg 25 | 51 64 77 60 |0 (e Fi ‘;8)

25 | 65 69 83 45 | 45 |lseeli9

91 | 300 75 450 20 |0 Re = 1KQ:
tpzn/ turn “ON"* time 33 | 60 75 0 | a5 |0 ¢ L 50 pF
tpzL LE to Vs 26 |51 64 77 60 |0 e e

27 |55 69 83 45 | 45 | ‘s

88 | 300 375 450 20 {0 R =1k
tpzH/ turn “ON'' time 32 | 60 75 9o | 45 |0 cL= 50 pF
tpzL Sn 10 Vg 26 |51 64 77 6.0 |0 L=

25 |50 63 75 45 | 5 | (seeFig.18)

B 69 | 250 315 75 20 [0 |o e
tPHZ/ turn “OFF"" time 25 | 50 63 75 | . 45 |0 c L™ 50 pF
tpLZ Eq to Vo 20 |a3 54 64 60 |0 e 1)

20 |40 50 60 45 | -45 9-

72 | 250 315 375 20 |0 Ry =1 K
tpHz/ turn “OFF" time 26 |50 63 B 45 ;0 et lonf
tpLz E 10 Vo 21 |43 54 64 60 |0 s Fi Ra)

19 |40 | 50 60 45 | 45 v

83 | 275 345 415 20 |0 Ri =1k
tpHZ! turn “OFF" time 30 |55 69 83 | . 45 |0 A of
tpLz LE to Vo 24 |47 59 71 60 |0 (SELE Fio. 18)

26 |45 56 68 45 | 45 g

80 | 275 345 415 20 |o AL = 1 kQ;
tpHZ/ turn “OFF" time 29 |55 69 83 45 |0 : ;
tpLz $n 10 Vs 23 | a7 59 7™ |eo |0 | CL=S0RE

24 | 48 60 72 45 | 4s g

60 |17 75 90 20 |0 _ .

set-up time 12 |6 15 18 45 1 0 EL : ;omF'

tsu Snto LE 10 |5 13 15 | M8 60 |0 L e
18 |9 23 27 45 | 45 | ST

5 |-8 5 5 20 |0 .

hoid time 5 -3 5 5 45 | 0 HLf1 kQ;

th Shto LE 5 | -2 5 5 | ™ Jeo o 0L R
5 | -4 5 5 45 | a5 ! ee’o

100 | 11 125 150 20 |0 e

LE minimum pulse width [ 20 |1 25 30 45 |0 2" - éokn;:'

w HIGH 17 |3 21 % | ™ 60 |0 L fo)
25 |7 a1 38 45 | -a5 | 'seerle
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74HC/HCT4351
msi

DC CHARACTERISTICS FOR 74HCT
Voltages are referenced to GND {ground = 0}

Tamb (°C} TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT| Voo | VEE| V) OTHER
+25 —40 to +85 | ~40to0 +126 v v
min, | typ. | max. | min.| max, | min. | max.
4.5
VIH HIGH level input voitage 20 |18 2.0 2.0 v to
6.5
45
ViL LOW level input voitage 1.2 [ 0.8 08 08 (Vv t0
5.5
Vee
1 input leakage current 0.1 1.0 1.0 HA 65 |0 or
GND
. v vgl=
analog switch OF F-state 1H S
tlg 0. 1.0 1.0 |uA 1000 or Vee — VEE
current per channgl ViL |(seeFig. 107
! ViH |Wgi=
log switch OFF state
xlg ana 0.4 4.0 40 [uA |100{0 |or |Vvcc - VEE
current all channels ViL |(sée Fig. 101
. i VIH [Ivgl=
tlg 2nalog switch O state 0.4 40 40 |ua |100|0 |or |vec-Vee
ViL |isee Fig. 11)
Vig=V
Vee is = VEE
. 8.0 80.0 160.0 55 (0 or Vg
lce quiescent supply current 16.0 160.0 3200 ¥4 |50 | 50| 2yp Vos = Vee
or VEE
lorelciewons upoly
81C | unit load coefficient is 1 100 | 360 450 490 kA It |0 | Fy|2 Veeor
{note 1) 55 ©|GND

Note to HCT types

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

UNIT LOAD
INPUT | COEFFICIENT
Ei.Ep | 050

Sn 0.50

TE 1.5

992
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8-channel analog multiplexer/demuitiplexer with fatch

74HC/HCTA4351
Msi

AC CHARACTERISTICS FOR 74HCT

GND=0V;t =t;=6ns; C =50 pF

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT | Ve | VEg | OTHER
+25 —40to0 +85 | —40to +125 v v
min.| typ.| max. | min.| max. | min. | max.

tpHL/ propagation delay 6 12 15 18 4.5 0 2" : ;b F
PLH Vi 10 Vgg 4 8 10 12 " 45 | 45 (s‘e-e~Fig‘ ‘:7)
Ry =1k§2;

tpzy/ turn “ON" time 40 | 75 94 13 a5 |0 Cr 50 oF
tpzL. £} 10 Vos 31 | 60 75 oo | ™ |45 | -as| LSRG
R Ry =1k§2;

tpzp/ turn “ON" time 35 |70 88 106 45 |0 et 50 oF
tpzL Eg to Vgg 26 (50 63 75 " 45 | 45 (sle-e Fig. F;B)
) R = 1k&;

tpzH/ turn “ON" time 42 | 75 94 113 45 |0 Ci =50 pF
tpz| LE to Vs 37 |60 75 o | ™ a5 |-a5| L0
R =1kQ;

tpzH/ turn “ON*’ time 39 |75 94 13 | 45 |0 Ct Z50pF
tpz| Sn 10 Vs 30 | 60 75 %0 45 | -5 | (L )
R =1k&;

tpHz/ | tum “OFF” time 27 |55 69 83 | |45 |0 | cbIoE
tPLZ Eqto Vg 20 | 40 50 60 45 | -45 | Lo e
. R = 1k§2;

tpHz/ turn “OFF” time 32 | 60 75 %0 45 |0 DA T A
Lz €210 Vg 26 |50 63 75 | ™ 45 | —45 | (Lo (1
i Ry =1k

tpyz/ turn “OFF" time 33 | 60 75 80 45 |0 CI =50 pF
17 TE to Vos 30 | 55 69 B | ™ |45 | -45 | L2
] R =1k

tprz/ turn “OFF’ time 33 | 85 81 98 45 | 0 Cr =50 pF
tpLZ Sp 1o Vg 29 | 55 69 83 | ™ 45 (45 [ste Fig. I;8)
Ry =1k&2;

set-up time 12 6 15 18 ns 4.5 0 C| =50 pF
tsu Snto LE 4 |7 18 21 a5 | -a5 | L2000
R =1k&;

. hold time 5 | -1 5 5 |ns |45 |0 _|ciisopr
n Sntwo L€ 5 -2 5 5 45 [ 45| g Fig. 19)
RL=1k2;

¢ CE minimum pulse width | 25 | 13 3 38 ns 45 |0 C‘I:a 50 pF
w HIGH 25 | 13 31 38 45 | 451 (e Fig. 19)
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74HC/HCT4351
MSi

HIGH
{trom seiect inputa} |

vrl

Z

Vis'““"’cc“’ssC) Yis

Vee
1Z91218

Fig. 8 Test circuit for measuring Rgn.
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Fig. 9 Typical Ry as a function of input voltage
Vig for Vig=0to Voo - VgE.
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TZ0IND

Fig. 10 Test circuit for measuring OF F-state current.
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(irom select inguts)
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n
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Vo | ooen circuit}
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Fig. 11 Test circuit for measuring ON-state current.
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8-channel analog multiplexer/demultiplexer with latch

74HC/HCTA4351

MSI

ADDITIONAL AC CHARACTERISTICS FOR 74HC/HCT
Recommended conditions and typical values

GND=0V; Tanp =25°C

\' \% is{p—
SYMBOL | PARAMETER typ. | UNIT sc \5/“3 V"‘\'; ) | conNDITIONS
sine-wave distortion 0.04 % 225 —-225 | 40 Ry =10kQ:Cy =50 pF
f=1kHz 002 | % 4.5 -45 |80 (see Fig. 14)
sine-wave distortion 0.12 % 2.25 -225 1] 4.0 R =10kQ;Cy_ =50 pF
f =10 kHz 006 | % 45 -45 | 8.0 {see Fig. 14)
switch “OFF"’ signal -50 d8 2.25 -2.25 note 1 Ry =600 Q;C|_=50pF
feed-through -50 dB 45 -45 {see Figs 12 and 15)
R =600 Q;Cy =50pF;
crosstalk voitage between f=1MHz (Eq, Eg or 5,
Vip—p} control and any switch ;gg 2& 22 (_)4 5 square-wave between Voo
(peak-to-peak value) ’ : and GND, t, = t§ = 6 ns)
(see Fig. 16)
¢ minimum frequency response 160 MHz | 2.25 -2.25 note 2 R =50Q;C_=10pF
max (—3dB} 170 MHz | 45 —4.5 {see Figs 13 and 14)
maximum switch capacitance
Cs independent (Y) 5 pF
common [b4] 25 pF

Notes to AC characteristics

General note

Vg is the input voitage at a Y|, or Z terminal, whichever is assigned as an input.
Vs is the output voltage at a Y, or Z terminal, whichever is assigned as an output.

Notes

1. Adjust input voitage Vig to 0 dBm level (0 dBm = 1 mW into 600 2}.
2. Adjust input voltage Vig to 0 dBm level at Vg for 1 MHz (0 dBm = 1 mW into 50 Q).

7293946

{dB)

~100
10

10? 103

10*

108

t{kHz}

108

Fig. 12 Typical switch " OFF"’ signal
feed-through as a function of frequency.
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74HC/HCT4351

MSI
7203948
5 ? } Note to Figs 12 and 13
| Test conditions:
Voe=45V,GND=0V;VEg=—-45V;
(dB1 R =50 £2; Rggyrce = 1 k2.
; {
[ e
L N,
] 3\
‘ i
_s E Fig. 13 Typicai frequency response.
0 107 10 10! L
21,
A Vg A — DA<] o Vs
0.1 uf >‘<
Lo, @ O @
channel
GND OFF GND
1722242 2222326

Fig. 14 Test circuit for measuring sine-wave
distortion and minimum frequency response.

Fig. 15 Test circuit for measuring switch “OFF’"
signal feed-through.

vee Syor €y, €5 Vee
R, 2R,

YniZ Y
ouT 2i¥n

2R 2, 2=cp () owiliosope

I GND
v
L.J 22940822

Fig. 16 Test circuit for measuring crosstalk between
control and any switch.

Note to Fig. 16

The crosstalk is defined as follows
{oscilloscope output):

—-‘A—’V— Vip-p)
¢

1291049
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8-channel analog muitiplexer/demultiplexer with latch

74HC/HCT4351
]

AC WAVEFORMS
€, INPUT vy ("
Vg INPUT S50%
B8 os,
INPUTS
TPLH - tPHL
Vo OUTPUT 50%
Vo QUTPUT
72932401
Vo QUTPUT
7Z98047.2

Fig. 17 Waveforms showing the input (Vi) to
output (Vs} propagation delays.

Fig. 18 Waveforms showing the turn-ON and turn-OFF times.

Note to Fig. 18
(1) HC : Vp = 50%; V| = GND to Vg
HCT: Vi =13V:V|=GNDto3 V.

So INPUT

CE InpPUT v'" s

— oty —— 7296008

Fig. 19 Waveforms showing the set-up and hold
times from Sy, inputs to LE input, and minimum
puise width of LE.

Note to Fig. 19
(1) HC : Vi =50%; V| = GND to V.
HCT: Vi =1.3V;V;=GND1to 3 V.
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74HC/HCTA4351

MSI

TEST CIRCUIT AND WAVEFORMS

Voo Vi Yeo
P
I
v
vy o R
SULSE ~ L
on
GENERATOR ouT 2
SWITCH

—a

L

GND

7292951

Fig. 20 Test circuit far measuring AC performance.

Conditions

T
TEST | SWITCH Vig
tpzH } VEE Vee
zL | Voo VEE
tPHz | VEE Vee
tpLz vee Vee
others | open puise

Definitions for Figs 20 and 21:

C = load capacitance including jig and

probe capacitance

(see AC CHARACTERISTICS for

values),

RT = termination resistance should be equal

to the output impedance Z( of the

pulse generator,

1y = t§ = 6 ns; when measuring fr 5y, there
is no constraint on t,, ty with 50%

duty factor.

w
MPLIT
NEGATIVE 90% AMpLITUDE
INPUT Vi
PULSE ’ 0% ov
] oty ltg) trenfted -l |.-
- |<-IYLN(‘1’ trpy e} -’ [o—
AMPL} T E
POSITIVE sox ! LTeo
INPUT Vi
PULSE 0% ‘ o
w
72874781
Fig. 21 input pulse definitions.
te: t¢
FAMILY | AMPLITUDE
fmax: OTHER
PULSE WIDTH
74HC Vee 0% | <2ns 6ns
74HCT 30V 13V | <2ns 6ns
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