57 SGS-THOMSON

N-CHANNEL 12 x 8 CROSSPOINT SWITCH
WITH CONTROL MEMORY
= LOW ON RESISTANCE (typ. 35Q at Vpp = 14V)
s INTERNAL CONTROL LATCHES
s 2 Vep ANALOG SIGNAL CAPABILITY
s LESS THAN 1% TOTAL DISTORTION AT 0dBm
» LESS THAN — 95dB CROSS-TALK AT 1KHZ
1 Vpp
DIP40 Plastic Chip Carrier
(Plastic)
ORDER CODES : M093B
MO093C
PIN CONNECTIONS
A£] 1 hd 40 Yoo
AY2 Z ki Y2
RESET 3 38[} DATA
AX3 4 37 Y1
AX0 s I8 NC
NC 13 35, Yo
NC 7 34| NC
X6 8 kx] X0
X7 I3 . x
X8 Jo n X2
X9 gn 30 x3
x10 qr 290 xe
xn 13 P xs
NC 14 270 NC
Y7 15 26§ NC
NC Qs sf an
A3 \u wp avo
STROBE (J18 2] axz
¥5 15 22 ax
Vgg 20 il Y4
DESCRIPTION CHIP CARRIER
The M093 contains a 12 x 8 array of cross-point T
together with a 7 to 96 line decoder and latch cir- R T e
cuits. Anyone of the 96 switches can be addressed FroermmEes E ne
by selecting the appropriate 7 input bits. The se- o
lected switch can be turned on or off by applying a %P
logical one or zero to the data in and the strobe input h
at logical one. A reset signal can be used to turn off nhx
all the switches together when is switched at logical Y
one. 233 e
The M093 is available in a 40 lead dual in-line plas- Asdsieiciea
tic or 44 lead plastic chip carrier packages. Logic in- FEEERIREIIY e
puts are TTL compatible. ’
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M093

BLOCK DIAGRAM
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Y INPUTS(120-7)
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Voo DC Supply Voltage - 051018 \'
VIN input Voltage Range - 05to Vpp + 0.5 A
Iin DC Input Current (analog input) + 10 mA
Piot Power Dissipation 1 W
Top Operating Temperature Range 0to 70 °C
Tstg Storage Temperature Range —~ 5010125 °C

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these or any other conditions in excess of those indicated in the
operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect device reliability.
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M093

THRUTH TABLE

Address

bod
x
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AX3
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oy
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N

Connections

X0 -Y0O
X1 -Y0
X2 -Y0
X3 -YO
X4 -YO
X5 -Y0

No Connection
No Connection

X6 - Y0
X7 -Y0
X8 - YO0
X9 -YO
X10 - YO
X11 - Y0

No Connection
No Connection

S E2 OECD|(0OD0D0O0D000O0OO0OCOOOO0O
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OECO|OCO| OO |00 0O |0CO0|0«0|[“ 2004200400022 00

L E2L | OECEQ |2 RO CO|m 2 |lOoOCO|r-w|lO0OOCDOCOCOOCO0O0OO0O000D0OOO

X0 - Y1
N
X11 - Y1
X0 -Y2
N
X11 - Y2
1 X0 -Y3
l Ll
1 X11-Y3
0 X0 - Y4
4 U
0 X11 - Y4
0 1 X0 - Y5
1 l Il
0 1 X11-Y5
1 1 X0 - Y6
1 { Ll
1 1 X11 - Y6
1 1 X0 - Y7
3 l AN
1 1 X11-Y7
RECOMMENDED OPERATING CONDITION
Symbol Parameter Value Unit
Voo Supply Voltage 10 to 16 \
Top Operating Temperature 0to 70 °C
Vin (logic signal} 0 to Vpp
LNy SGS-THOMSON it
Y/ MicROESETRONICS
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M093

STATIC ELECTRICAL CHARACTERISTICS (T, = 0to 70°C, Vpp = 14V)

CROSSPOINT
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Operating Current fo = 100KHz 35 mA
On Resistance Vipc = 6.75V Vopc =6.5V (see fig. 1) 35 60 Q
AR on between any 2 6 10 Q
Switch
Off Leakage* All Switches off Vps =Vis =010 Voo +3 LA
CONTROLS
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vi 0.8 v
ViN 2.4 \
Input Leakage* Vin =010 Vpp +3 uA

* There limits are valid on the total temperature range : 0-70 "C at 25 "C these limits become = 100nA.

DYNAMIC ELECTRICAL CHARACTERISTICS (T.mp, = 25°C, C, = 50pF all input square wave rise
and fali times = 20ns, Vpp = 14V)

CROSSPOINTS

Test Conditions Value
Symbol Parameter f; R Vi v Unit
Note y L is °C | Min. | Typ. | Max.
(KHz) | (KQ) | (Ver) | (V) e

tpHL, tpLH | Propagation Delay Time Fig. 2 1 2 5 30 100 ns
(switch ON) Signal Input
to Qutput
Frequency Response CL =3pF 0.091 2 5 50 MHz
(any switch ON)
(20 Iog (Vos/V|5) =—3dB
Sine Wave Distortion 1000 | 0.091 5 1 %
Feedthrough Fig. 3 10 1 5 - 90 dB
(all switches OFF)
Frequency for Signal Fig. 4 1 MHz
Crosstalk
Attenuation of 40dB 1 2 5
Attenuation of 110dB 5 KHz

C Capacitance pF
Xn to Ground 15
Yn to Ground 1000 0.1 5 15
Feedthrough 0.4
C Capacitance Logic Input 1000 0.1 5 5 pF

to Ground

4/11
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M093

DYNAMIC ELECTRICAL CHARACTERISTICS (continued)

CONTROLS
Test Conditions Value
Symbol Parameter See | Vpp _ Unit
Fig. ) Min. | Typ. | Max.
tpsn Propagation Delay Time Ry = 1KQ Cp = 50pF 5 14V 400 ns
Strobe to Output tr, tr = 20ns
(switch turn-ON)
tezh Data-in to Output 6 14V 500 ns
(turn-ON to high level)
tran Address to Output 7 14V 400 ns
{turn-ON to high level)
tpsF Propagation Delay Time 5 14V 300 ns
Strobe to Output
{switch turn-OFF)
tpzL Data-in to Output 6 14V 500 ns
(turn-ON to low level)
tPar Address to Output 7 14V 300 ns
(turn-OFF)
tss Set-up Time 5 14V 120 ns
Data-in to Strobe
tsH Hold Time 5 14V 200 ns
Data-in to Strobe
tas Set-up Time 7 14V | 160 ns
Data-in to Address
tAn Hold Time 7 14V 100 ns
Data-in to Address
fa Switching Frequency 14V 1 MHz
tw Strobe Pulse Width v 14V | 100 ns
Control Crosstalk Square ViN =3V 8 14V 75 mV
Data-in, Address, Wave Input
or Strobe to Output tr, ty =20ns R = 10KQ
tw Reset Pulse Width Ry = 1KQ C. =50pF 9 14V 100 ns
tr, t = 20ns
tpHz Reset Turn-OFF Delay 9 14V 260 ns
5/11
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M093

TEST CIRCUITS

Figure 1 : Ron Measurement.

10N
mA

ANY
SWITCH
ON
.
I V;=675V  AV=0.25V —I"°=5~5V

ON" Ion $-38231

ON

O—— Sw

1K

SW=ANY CROSSPOINT S-52081 Vos

STROBE=DATA-IN=Vpg

5-5209

Figure 3 : Off Isolation Measurement (Feed through).
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M093

TEST CIRCUITS (continued)

Figure 4 : Crosstalk Measurements.
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Figure 5 : Propagation Delay Time and Waveforms (strobe to signal output, switch Turn-ON or

Turn-OFF).
+5v
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DATA IN
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Figure 6 : Propagation Delay Time and Waveforms (data-in signal output, switch Turn-ON to high or

low level).
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M093

TEST CIRCUITS (continued)

Figure 7 : Propagation Delay Time and Waveforms (address to signal output, switch Turn-ON or
Turn-OFF).
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Figure 8 : Waveforms for Crosstalk (control input to signal output).
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Figure 9 : Propagation Delay Time and Waveforms (reset to output delay).

+ 5V
DATA IN DATA IN /
T —o0
v, Vos
L I e —

S0pF

] T
. RESET 1 tw
RESET [ -

tpuz

SW=ANY CROSSPOINT
STROBE=Vpp

5-8631ny

Note : Data latch can be performed either by the strobe failing edge a by the address change (with strobe at high level).
Advised operation is to move data/address with strobe input at 0, then latching with a strobe pulse.
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M093

Typical ON Resistance vs. Vpp. Typical ON Resistance vs. Vob.
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M093

Typical Maximum Ipp vs. Temperature.

Bandwidth Insertion Loss vs. Frequency.
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M093

Typical ViLand ViH vs. Temperature. Typical ViL vs. Vbp.
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PLCC-28 Plastic Chip Carrier DIP-6
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DIP-20 Ceramic
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28 lead Plastic Dip DIP-28 Ceramic (0.25)

40 lead Plastic Dip TO-99
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