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MMC 3858, MMC 388

CMOS CROSSPOINT SWITCH WITH CONTROL

MEMORY

MMC 355 — SERIAL SWITCH ADDRESSING
MMC 356 — PARALLEL SWITCH ADDRESSING

GENERAL DESCRIPTION

The MMC 355 and MMC 358 are CMOS integrated
cwcuits containing @ 8x8 array of digitally controlled
analog switches together with control memory, ad-
dress decoders and level translators. The array is
organized as 8 multiplexers with common Inputs.
The multiplexers can be indvidually inhibited. Any of
the 8 multiplexers can be addressed by sefecting the
appropriate / bits {address and inhbit) of the pro-
gramming word.

For the MMC 355 the address and inhibit bits are
loaded serally into an mternal shift register on the
feading edge of clock signal For the MMC 356 the
programming word is loaded parallely. This gpera-
tion 1s performed when the select inputs (5,, §,, S,
for the MMC 355; S,, 5; for the MMC 358 are pro-
perly set.

The presence of multiple select inputs faciitates
the array connection of such circuits. When the requ-
red operating power 1s applied, the states of the 64
switches must be turned off by inhibiting all the mul-
tiplexers in succession.

The MMC 355 and MMC 356 are housed in a 24-pin
and a 28-pin dual-in-line package, respectively.

ABSOLUTE MAXIMUM RATINGS

FEATURES

@ Low "on” resistance: 125 ) (typ) over 15 Vpop
signal-input range for Vgp—Vee=15V

® High "off" resistance; channel leakage: 500
nA [max) for Vog—Vep=15V

#® Internal memory

@ Large analog signal capability

® High cross-talk off-state insolation

@ Puil-up or pull-down resistors on all digital nputs

® low power, high npise immunity CMOS

technology

® Serial switch addressing, 3 select inputs (IMMC
355)

® Parallel switch addressing, 2 select inputs (MMC
356)

TYPICAL ABPLICATIONS

® Telephone switching systems
® Analog or digital muitiplexers
@ Data acquisition systems

® Test equipments

Voo Supply voltage: G and H types -05 to 20 v
E and F types ~0.5 to 18 A
V) input voitage -05 to Voo t0.5 v
l DC input current {anyone input) ' +10 mA
Ptot Total power dissipation (per package)
MMC 355 400 mw
MMC 356 400
Dissipation per output Lransistor for
Ty = full package-temperature range 100 mw
Ta Operating temperature: G and H types -55 to 125 °C
E and F types =40 to 85 °C
Tsg Storage temperature —65 to 150 °C
% All voltages are referred to Vg pin voitage
RECOMMENDED DPERATING CONDITIONS
Voou Supply voltage: G and H types 3 to 18 v
E and F types 3 to 15 Vv
V, Input voltage 0 to Voo \
Ta Dperating temperature: G and H types -55 to 125 °C
E and F types —40 to B85 °C
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MMC 35S, MMC 3s5g
CONNECTION DIAGRAMSE
MMC 355 MMC 356
%7 [ ~
16 [Z]
x7 (1 . X [Z]
x6 [2] x4 [3]
xs 7] x3 [§]
Xs [1] xz [€]
% {€] 0 4]
x2 [8 xo (3]
x1 (7] 06 [&]
xo [ 05 [I0}
53 (8] 04 [
8% sz iz
Yan Yas {l_-i
Yeou [17] Yae E
BLOCK DIAGRAMS
MMC 356
Y-
Y,-Y,
Analog
| switches
=X arra
Analog Ka= X <:> undy
switches controt
: array memo
XO" X?@ and ‘ f‘y
confrol
memory Input register
VT ] V'r] Voo Voo
| Level Level
translotor | translator
VSS DO 05 & VSS D CK VEE
55
5% S

274



This file has been download from www. datasheetcatalog.com

MMC 3585, MMC asa

PROGRAMMING WORD
D6 Ds O, Dy D Dy Oy
F“ISB MSB
Y selection X selection  INH
TAUTH TABLE
ADDRESS “"
CONNECTION
DY; Dyj DYQ DX; DX¢ DXQ ‘NH
0 0 0 X X X 0 MUX O inhibited
0 (4] 1 X X X 0 MUX 1 inhibitad
TR X X X 0 MUX 7 inhibited
0 0 0 0 0 0. 1 X0—Y0
0 0 0 0 0 1 1 X1—Y0
0 0 0 1 1 1 1 X7--Y0
0 0 1 0 0 0 1 X0—Y1
o 0 1 0 o 1 1 X1—Y1
0 0 1 1 1 1 1 X7Y1
1 1 1 0 0 0 1 XO—Y7
1 1 1 0 0 1 1 X1—Y?7

X — Don't care
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MMC 355, MMC asg

T e

STATIC ELECTRICAL CHARACTERISTICS
{over recommended operating conditions}

TEST CONDITIONS VALUES o
PARAMETER ve T ve T Ve | Voo | Mn | Tvp | Max | N
v ) (W (\1
oo Guiescent device 0 0 5 80
current 0] Q 10 180 uh
a Q 15 2500
SWITCH _
R ON resistance OsVi=V 0 0 5 470. 1050
™ _ o° 10 180 400 0
15 128 280
ARgy  (between any 0 0 5 15 o
2 channeis) 16 15 0
15. 10 |
OFF  All switch
charinel OFF 0 0 15 500 A
leakage
current(® _
C Input -5 -5 5 - 35 pF
capaci- output
tance feedthrough
CONTROL
V||_ input fow voltage szDB VEE"'_VSS 5 15
through R=1 ki 10 3 Vv
1 k0 to Vgg 15 4
Vi finput high voltage hg <2 pA 5 35
on all OFF channels 10 7 v
15 11 ‘
I®®  input current V=0/15V 15 B0 phh
(Any contral input)
[ Input capacitance
(Any data or ‘ 5 75 pF
select input)

® Determined by minimum feasible leakage measurement for automatic testing
(9 '
MMC 355 TheD, 5,, B, inputs are tied to Vpp through a pull-up resistor,

The CK and 8; inputs are tied to Vgg thraugh a pull-down resistor.
MMC 358: The Dy—Dg 8, S, nputs sre tied to Vg through a puli-up resistors.
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MMC 355, MMC ABOS

CIRCUITS DESCRIPTION

The MMC 355 and MMC 356 are CMOS integrated
crcuts containing 64 digitally controlled  analog
switches, control memory, decoders, level transia-
tors and addressing logic.

The switches array and the, mput logic are powered
between Vpg and Vg and between Vi, and Vs
respectively.

The analpg switches array 1s urganized 4% eight 8,1
compmon nputs (Xp, X, ..Xa multglexers the out-
puts being Yy, Y. .Y, ' .

X

- ‘- ﬂ

-

X1

Xy

Y%

1/~ NWKX]

Yy Y7

Crospoint array

Each multiplexer can be mhibited (all its switches are
off). .

Each multiplexer must be separately programmed.
The programming word 1s 7 tits long Qg O....0p)
The bt allocation follows:

D¢ O, 0, D; D, D, D04
DY2 DY1 DYD DX2 DX1 DXO

INH

xselectlun Inhubit

YSEiECL!Oﬂ .
(Switch selection)

{MUX selection

At a time, no more than one channel can be ON in
every multiplexer. Thus, in the whole array, a maxi-
num of B switches are ON simuitaneously.

5 _
(5721,53=0)

External amess inhibited

Cortrol memory ectes
enobled

External dota ofcess  enabled

Control memory axess disabled

The Dg D.. Dy bits select the multiplexer Lhe D3, Da
0, oits select the channel if B, = 0. the imaltpleser s
inhibited (all channels OFF), .
If Dy = 1, the channel selected by the D4, Dp G vail L2e:
ON.

The control memory retans the state of every
switch. '

When the aperating power supply 15 appled, the sta-
tes of the analog switches are ndetermmaie The-
refore, all the multplexer must be -turned off, or
properly programmed (8 steps).

The programming word can be serally IMMC 355) or
parallely IMMC 356] loaded.

The MMC 355 contains a serial mput (0) shift regis-
ter. The loading 15 performed on the leading edge of
the CK signal, and begins with the DOg bit ’
The operation 15 agccomphshed only f the select m-
puts combinarnn (5,-5,+S ) is at logc 1. (See hy
below}

External dalu access

inhibited
memory oxTess

enabled

Control

D
MGG

G X NI

MMC 355 — Loading waveforms
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MME 355, MMC asg

Ax lung A the selection signals sre active, the data

are shifted through the register wihous affecting.

tha memory status. When the selection signals are
meabied, the mformation passes from the shai re
aeter into the control memory.

For the MMO 35€ version, the pragramming word s _'
atled directly n the control memory, 8% fong as tho

sglect signal g active [5,-8; 18 at legic 1,

MMC 356 — toading waveforms
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MMC 355 WAVEFORMS
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MMC 355, MMC 388

MMC 358 WAVEFORMS
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TYPICAL BIAS VOLTAGES
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MMC 355, MMC 35g

PROGRAMMING EXAMPLE

Pragramming words for a certain configuration
(MUXS inhitnted)]

Ds 0 0 o0 0 1t 1 1 1
Ds 0 0 1 1 0 0 1 1
Db 0 1 0 1+ 0 1 0 1
by 0 o0 1 0 1 X 0 0
bp 6 0 o0 1 0 X 1 0
by + o o 0 1 X 1 0
Db 1+ 1 1t 1 1+ 0 1 1

S T R R A

Yy 2 Y3 % Y5 % YN

BEEEEEEE

280



