This file has been download from www. datasheetcatalog.com |

CEOGECEHONTEG

MMC 4051 MMC 4082 MMC 4053

ANALOG MULTIPLEXERS-DEMULTIPLEXERS:

4051 SINGLE 8-CHANNEL
4052 DIFFERENTIAL 4-CHANNEL
9053 TRIPLE 2.CHMANNEL

GENERAL DESCRIPTION

The MMC 4051, MMC 4052 and MMC 4053 are
monolithic  integrated crcuits, avadable in 16-lead
dual -in-hne plastic or ceramic package - MMC 4051,
MMC 4052 and MMC 4053 analog multiplexers/de-
multiplexers are digitally controlled analog switches
having low ON impedance and very low OFF leakage
current. These multiplexer circuits dissipate extre-
mely low guiescent power over the full Vpa—Vgg and
Vpp—Vee supply-voltage ranges, independent of the
logic state of the control signals, When a-logic 1" is
present at the inhibit wnput terminal alt channel are
oft. The MMC 4051 s a single 8-channel multiplexer
having three binary contral mputs, A, B and C, and an
mhubit input. The three binary signals select 1 of 8
channels to be turned on, and connect ane of the
8 inputs to the autput The MMC 4052 is a differen-
tiai 4-channel multiplexer having two binary control
.nputs, A and B, and an inhibit input. The two binary
input signals select 1 of 4 pairs of channels to be tur-
ned on and connect the analog nputs to the outputs.

The MMC 4053 5 a triple 2-channe! multipiexer by
ving three separate digital control inputs, A, B. and €
and an inhibet input. Each control input setects one of
a pair of channels which arg connected n a singlepote
double-throw configuration.

FEATURES

® Low ,ON” resistance: 125 ohm (typ) over 15 Vpp.
signal-input range for Vop—Vee = 19V

® High .OFF" resistance: channel leakage + 100} pA
(typ} Vpp—Vge = 18 V

® Binary address decoding on chip

® Very low guiescent power dissipation under all digi-
tal control input and supply conditions: G.2/uW
(typ) Vpp—Vgg = Vpp—Vee = 10V

® Matched switch characterisucs: Rgy = 5 ahm

{typ.) for VDU‘"VEE =15V

Wide range of digital and analog signal levels: digital

3 to 20V, analog to 20 Vpp.

ABSOLUTE MAXIMUM RATINGS

Vpo® . . Supply voltage: G and H types -05¢to 20 Vv
{d £ and F types 05 to 18 v
V; Input voltage -05t0  Vpgt05 v
i DC input current lany one input} 410 mA
Fl"tm Total power dissipation {per package) 200 mw
Dissipation per vutput transistor
for To = full package-temperature range 100 mw
Ta Operating
temperature - G and H types -55to 125 °C
E and F types -40to 85 “C
Ty Storage Lermperature -85 to 150 “C
* Al vr:’;ltége values are referred to Vge pin valtage
RECOMMENDED OPERATING CONDITIONS
Vo Supply voltage: G and H types 3to 18 v
£ and F types Jto 15 vV
V, input voitage 0to Voo v
Ta Operating -
termperature (5 and H types -5% o 125 °C
E and F types 40 Lo 85 e
CONNECTION DIAGRAMES
MMC 2051 MMC 4052 MmCc 4ﬁ$3
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(oM OUT/IN %&J‘}Cm‘*ﬂﬁ oMo v y| vouT ol
charneLs s NV WUN - 1d, COMMON "X QUT/IN Wil d
INOUT I? Y [HANNELS (Xar (Y
o i E wat s X CHANNELS Ut x (]
i (s w1 e {6 3 vast pwi ]
vee 7 of)e veelJ A vee (]
ves [ 8 spe v sfe vl
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MMC 4051 MMC 4052 MMC 40853

—

over recommended operating conditions)

STATIC ELECTRICAL CHARACTERISTICS

TEST CONDITIONS VALUES
PARAMETER V|5 - VEE VSS VDD TT_DW 265G T:ﬁGH UNIT
(V) V) VL M) T Y mex, | min, | typ. | max. | min | max.

I, quiescent G H 5 5 noal 5 150
device Lypes 10 10 Do4a| 10 300
current . 15 20 opa| 20 G600

20 100 008 | 100 3000
EF 5 20 004 | 20 1680 | A
types 10 40 . 00a| 40 300
15 80 004 | BO 600
Switch
ON-resistance G H |02V, ; . 5 880 470 {1050 1200
types [<Vpp 0 G | 10 310 180 | 400 980
’ 15 220 125§ 280 400
E.F |0V, 5 B8O 47011050 1200; Q
types |<“Vgp 0 0 10 330 180 400 520
15 230 125 | 280 360

A0N-resistance ‘

(hetween 5 10

any & channels) 0 0 10 10 {1

15 o]

OFF (@) [Any channel |G, H 0 0 18 100 +0.1 | 100 1000| nA

channe{ OFF types "

leakage [All channels G H

current {OFF {commaon types 0 0 18 100 +0.1 | 100 1000 nA
QUT/IN) ) ’

Any channel E F .

OFF types 0 0|15 | 300 +0.1 | 300 1000{ nA
Al channels EF

OFF (commaon Jtypes 0 0 15 300 +0.1 1 300 10001 nA
OUT/IN) .

C<apa-[Input 5

citance|Output 4051 30
Output 4052 -5 -5 5 18 pF
Output 4053 g
Feedthrough 0.2

Control (Address or Inhibit)
Vg[_ input low V0|t8g8 = VDD VEE = VSS 5 1.5 1.5 1.5
thrui Bi=1K0 10 .3 3 3 Y
KN Lo Vgg 15 4 4 4
Vi Input high voltage Lo > 2uh 5|35 3.5 35
fon all 10 7 7 7 v
OFF 15 14 1M 11
channels)
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MMC 4081 MMC 4052 MMC 4053

STATIC ELECTRICAL CHARACTERISTICS
taver recommended operating candi;imnsi-_

VALUES

y _ TEST CONDITIONS
PARAMETER Vis{Vee | Vss | Voo | Tiow 25°C THiH b
Wi L PR e | min. typ. | max.| min. | max, |
bis b Input G.Hv=0/18vV 18 +0.1 +102| £0.1 41|
leakage types ] wh
current EF )
types (V= 0/15 V 15 +0.3 +107| +0.3 1
C, input capacitance Any address
or intubig .
nput 9 75 pF
{0} Deterrmined by minimum feasibie leakage measurement for automatic testing
135 Tiow = — 55 C for G, H device;, ~40°C far E, F device.
Thgn = +125 C for G. H device: +85°C for €. F device
DYNAMIC ELECTRICAL CHARACTERISTICS
{Ty = 25°C, C = 50 pF, all mput saquare wave rise and fali time = 20 ns)
TEST CONDITIONS VALUES UNIT
{
PARAMETER Vee | By f; Vie | Vs | Vo typ. |man.
(V1| (K1) [(KHzI ] (V] (V] (V)
Switch
t. - Propagation 10V 9 30 1 30 | ns
delay time (Signal 200 _I""L 10 15 | B0
Input to gutput) 15 | 20
Frequency
response ol 10 | VO at commaon 4053 ¢ 30
channel ,ON" (Sine OuUT/IN A5 1 25 MHz
wave |nDUt)8t Ve 1 4051 20
Vo
20 Log — = ~3dg Vgat any channel &0 MHz
Feedthrough YV at common 4053 d
{ail channels OFF) olTAIN 4052 1 10 M7
V{) b V_r:,g 1 5['] 1 D d051 1 2
at 20 Log — =
vy
o 40 dB Vg at any channel B Mz
Freguency signal Between any 2 channels 3
crosstalk at
Vi Betwsen Measured
20 oy -A0) o8 5} 10 | sections 0N Commaon 5]
V, 4052 only
= Veol 1 Measured
55 an any 10 M-z
channel
Between any D In pin 2
5ections out pin 14 i
4053 only s
by pen
oyt pin 14 B
ang wove digtor- 10 1 ot 5 03
b Leo 1 KH2 “Meel 10 1 ) 14) 0o O,
LN wWave 10 1 5} 15 Q12
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TEST CONDITIONS VALUES UNIT
V) | K) [(KHZ)| V) | (Vi | (V) i
Control (address or inhibit)
Propagation delay time: 0 0 5 360 720
Addregs-to signal OUT 8 8 1%} 188 338 ns
channels ON or OFF s 9 2 555 950
Propagation delay time: 0 0 5 360 720
Inhibit td signal %LIJ\I'I; 8 10 8 1%} 188 ggg ns
(channgl turning 10 5 2 350 500
Propagation delay time; 0 5 200 450
Inhubit to signal %lg:) 8 03 12 gg ?%8 ns
h | tur
{channel turning .9 2 2 189
Address or inhibit to o 103t 0 | 10 | Vo= Vap— Vss 65 mv
Slgﬂal CF‘DSSta|k [Square wave) peak
. Voo = Vee
(#) Peak to peak voltage symetrical about -»---——;mw
(+) Both ends of channal.
FUNCTIONAL DIAGRAMS AND TRUTH TABLES
\/
MMC 4051 %0 _CHANNELS INJOUT
76 5 43 2 1 ¢
DOOODP® Gﬁ
A
—
©— —
LOGIC LEVEL BINARY TO
m (OMMDN
r (ONVERSION 10F8 fn o OUT/IN
E DECODER
L
INH WITH INHIBIT
©— T
O
INPUT STATES
JLON"CH
& INHIBIT C 5 A ANNEL(S)
Vss VEE 0 0 0 0 0
0 0 0 1 1
0 0 1 8] 2
0 0: 1 1 a3
0 M| o 0 4
0 1 0 1 5
Q T 0 6
0 1 1 1 i
! X | X | X NONE
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% 2, W
OO Q
_ -
WDGIC LEVEL BINARY IO . ey 0 mx
NH ] CONVERSEN 1084 ________,m__ COMMON 'Y
UT/IN
DECODER ________m_
MITH INHIBIT r__,m___
T
A) INHBIT | B | A
OO 0 0l 0| o oy
- oy W vy ¥ 0 o 1 % 1y
) :
¥ CHANNELS INJOUT 8] 1 o | 2x 8y
O 1 1 3, 3y
¥ss VEE 4 X X NONE
MMC a0s3 ’
T,
OGIC LEVEL ™ & gy ox
comerson o 1ok 05 D OQ C[ﬂ)
\ TH INHIEIT
£ QUT/IN
A ax o ay
D  —
————
QUT/IN
D— i T by
—®
£ - GP ,
OUT/IN
O 1 I j"‘ﬁ—" o or oy
=
INH  WET
INHIBIT AarBorC
0 ) ax or bhx 0r (x
0 1 ay or by or uy
4 X NONE

MNMC B2 X CHANNELS. vjout

Moo

SPECIAL CONSIDERATIONS

Cortrol of anaing sionats un to 20V peak-to-peak can be achieved by tigtal signal amphtodes of 4.5 to
POV GV, Ve 3V aVae Vool apto 13V can be contralled. for Ve Vi level differences above
T3V a Ve, Yeoof at least 49V o« cequired) For exampls, it Vi - 4 OV Ve D and Vg o - 138V ana-
Gy snnals o TEHY 1o 0 A8Y can be controlied by dagdat inpots of O to 48V in certan applcations.
e pxierngl oad cesistor curernt miay nclide both Vg, and sigeab-ine components To avond drawing Vi
carrent owher switch cuerent ffowe mitn the transmission gale oputs the voltage drop Aoross Lhe bidires

uonal switch muost not sxceed O volt No Ve current will flow Uroogh A 6 the switch current llows it
wad 3 on the MM 4091 leads 3 and 13 on the MMC 4052, teads 4. 14, 15 on the MMC 4053
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