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MMC 4067 MMC4D87

ANALOG MULTIPLEXEQS /DEMULTIPLEXERS:

MMC 4067: SINGLE 16-CHANNEL
MMC 4097: DIFFERENTIAL 8-CHANNEL

GENERAL DESCRIPTION

The MMC 4067, MMC 4097 are monolithic integra-
ted circuits, available in 24-lead dual-in-line plastic
packle\al?e. . )

The MMC 4067, MMC 4097 analog multiplexers /de-
multiplexers are digitally controlled analog switches
having low ON impedance, low OFF leakage current,
and internal address decoding. In addition, the ON re-
sistance is relatively constant over the full input-sig-
nal range.

The MMC 4067 is a 16-channel multiplexer with
four binary control inputs A, B, C, O, and an inhibit in-
put. arranged so that any combination of the inputs
selects one switch,

The MMC 4097 is a differential 8-channel muitiple-
xer having three binary control inputs A, 8. C and an
inhibit input, The inputs permic selection of one of
eight pairs of switches. A logic 1" present at the -
hibit input. turns all channels off.

FEATURES

® Low on resistance: 125() (typ) over 15 V., sig-
nal-input rangc for VpgVeg = 15 V

® High off resistance: channeﬁﬁeakage of +/-10 p4 typ)
for VpBVss = 15 V -

® Matched switch characteristics: & Ry, = S0 {typl.
for V -E]'VSS =15V

® \ery Pow guiescent power dissipation under ali dig-
tal-control input and supply conditions: 0.2. pW
(typ.) for VpiVes = 1

® Binary address aecodmg on chip

ABSOLUTE MAXIMUM RATINGS

Voot Supply voltage: G and H types -05to 20 v
E and F types -85 to 18 \Y
v, input voltage 05tc  Vppt05 V
}5 DC input current (any one input) +10 mA
eat Total power dissipation (per packagel 200 mw
Dissipation per output transistor
for T, = full package-temperature range 100 mw
Ta Operating
ternperature : G and H types -55 to 125 °C
E and F types -40 to 8BS °C
Tor, Storage temperature -65 to 150 °C
* Al voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vop* Supply voltage: G and H types to 18 \
E and F types 3to 15 \
v, Input voitage Jto Voo v
Ta Operating
temperature . G and H types -55to 125 °C
E and F types -40 to B85 °C
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-{u*mncf ELECTRICAL CHARACTERISTICS
{over recommended operating conditions)

MMC 4067 MMC 909y

TEST CONDITIONS VALUES —
PARAMETER Vis | Vee | Vss | Voo! Tiowl® 25°C TrigH®)
V) M m ™ min. | max. | min. | typ | max { min, | max, UNIT
I Quiescent |{GandH 5 5 004 S 150
device ypes 10 10 004 10 300
current 15 20 Q04| 20 'y
20 100 Qo8 100 13000
EandF 5 20 go4f 20| | 1800
types 10 40 0041 40 300
15 B0 0041 8O 1 600
Switch
N Hesistance [Gand HT 0=V [ d Q 5 800 470 (1050 a0
types Voo 10 310 180 | 400 580"
15 200 125 | 240 320 0
Eand F | O=ves O o 5 850 470 11050 1200
types Voo 10 330 180 | 400 520
15 210 125 1 240 300 |
AN  Resistance 5 10
{Between any & Q 0 10 10 n
channels) 15 5
leak’ | channel GandH
age {0FF types 0 0 18 100 +/-01 100 1000{ nA
Er‘::?t All channels |G and H '
i OFF types D 0 18 100 4 /.01 100 1000! nA
{tommon
CUT/IN)
AFly
channel Eand ®
OFF types 0 0 14 300 H/-0.F 300 10081 nA
At chanrels | E and F
OFF types 0 0 15 300 +/-0.1 300 1000] nA
leommon
OUT/ing
C input, S
Capattance| Qutput 4067 55
Dutput 4097 _ - 35 H pF
Feedthrough e Q2
Control (Address or Inhibit)
Vo Irpat ow coltage _ng. Vip v | 19 15 15
theu B, |10 3 3 3
. . 1 k(1 Lo Ve, 1% 4 4 4
Vi Input high voltage e P 5 | 45 35 35 v
fon sl OFF | 10 7 7 7
channels) 1n 11 1 ™
ti h_ Input GandH V(118 10 (11 EREIEDE 4+ 1 uh
leakaye Lypes
purent EandF v, 0/1% 15 03 +10 | 103 +1h | uh
Lypes |
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MMC 4A087 MMC 4087

TEST CONDITIONS VALUES
PARAMETER V, Vo l1o] | Voo Tlow 25°C ThiGH UNIT
(V) Y WA (V) min. {max. fmin. | typ [Mmax. min, [max.
C! Input cepacitance Any address or inhibit input 5 | 78 oF

{®) Determined by minimum feasible leakage measuremeht for automatic testing
# Tow=—55°C for G and H types: ~40°C for E and F types
Thigh =+125°C for G and H types; +85°C for E and F types

DYNAMIC ELECTRICAL CHARACTERISTICS

(Tamb = 25°C, C| = 50 pF, all input square wave rise and fall times = 20 ns)

. TEST CONDITIONS VALUES
PARAMETER Vg Ry f; Vi | Vss | Voo UNIT
(V) k) [(kH2] ) | v | V) TYP. [MAX
Switch
toq Propagation delay =Vgg | 200 Vpp! O 5 30 | 60
time [Signat input to J-'L 10 15| 30| ns
output) 15 11 20
Frequency response = Vpp 1 Se; 0O 10 | Vg at common 4067 [ 14
channel ,ON" (Sine QUT/IN 4087 | 20 MHz
wave input) at 20
LoglVy/V) = —3dB Vg at any channgl 60 MHz
Eﬁedthrl'ou PF%a" 20 = Vgg 1 S5e) | C 10 | Vg st common 40687 | 20
annels OFF)at OUT/IN 4097 | 12 MHz
LogtVg/V)) ==40dB Vg at any channel 8
Frequency signal Vew = Voo | 1 Se; 0 10 | Between any (A and
crosstalk at 20 B) channels 1
u:g(végl/ ViA)) = ¢
-40 VesrVss Between Measured
sections on MHz
(A and B! common 10
4037 only Measured
on any
channel 18
Sine wave distortion 5 101 1 (2@ O 5 0.3
fg = 1 kHz sine wave 10 10 1 | 3e| O 10 02 %%
15 10 1 | 5@ O 15 012
Control (Address or inhibit)
Propagation delay Voo 10 0 5 3251650
time: address or inhi- 0 | 10 1351270} ns
bit to signal QUT I 0 15 85 | 180
{channe! turning ON) —
Propagation delay Voo 03 5 220 | 440
time: address or inhi- c ! 10 901180 ! ns
bit to signal OUT l 0 15 65| 130
(channel turning OFF) —
Address or inhibit to V 1043¢ Q 10
signal crosstalk I—]DD e prg:k

3 Both ends of channel
(O} peak to peak voltage symmetrical sbout Mpp—Vegl/2
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MMC 4067 MMC q099

LOGIC DIAGRAM o
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MMEC 4067 MMCA40S97
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APPLICATIONS INFORMATION

In apphications where separate power sources are used to drve Vg and the signal inputs, the Vpp current
capabiity should exceed Vpp/Ry (R = effective external load). This provision avoids permanent current
g%vg_;ar clamp action on the %DD supply when power 15 apphied or removed from the MMC 4067 or MMC
When switching from one address to another, some of the ON periods of the channels of the multiplexers
will overlap momentarily, which may be objectionable in certain applications. Also when a channel is turned
on or off by an address input, there is a momentary conductive path from the channel to Vgs which will
dump some charge from any capacitor connected to the input or output of the channel. The inhibit input
turning on a channe! will simitarly dump some charge to Vg The amount of charge dumped s mostly a
function of the signal level above Vgs Typically, at VpaVss = 10V, a 100 pF capacitor connected to the
input or output of the channel will lose3-4% of its voltage at the moment the channe! turns on or off. This
loss of voltage is essentially independent of the address or inhibit signal transitioo time, if the transition
ume 1s less than1-2 ps. When the inhibit signal turns a channel off, there 1s no ¢harge dumping to V S
Rather, there is a skight rise in the channel voltage level (65 mV typ.} due to capacitive coupling from inhiglt
Lﬂe;l:gt to channel input or output. Address inputs also couple some voltage steps onto the channe! signat le-
In certain applications, the external load-resistor current may include both Vgp and signai-line compo-
nents. To avoid drawing Vp; current when switch current flows into the transmission gate inputs, the val-
tage drop across the bidirectional switch must not exceed 0.8 volt
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