@ HARRIS CD22M3494

16 x 8 x 1 BIMOS-E

March 1993 Crosspoint Switch
Features Description
¢ 128 Analog Switches The Harris CD22M3494 is an array of 128 analog switches

capable of handling signals from DC to video. Because of the
switch structure, input signals may swing through the total sup-
* Guaranteed Rgy Matching ply voltage range, Vpp to Vee. Each of the 128 switches may be

addressed via the ADDRESS input to the 7 to 128 line decoder.
* Analog Signal Input Voltage Equal to the Supply Voltage 1y, gtate of the addressed switch is established by the signal to

e Low RON

» Wide Operating Voltage: 4V to 15V the DATA input. A low or zero input will open the switch, while a
high logic level or a one will result in closure of the addressed
* Parallel Input Addressing switch when the STROBE input goes high from its normally low
e High Latch Up Current: 50mA Minimum state. Any number or combination of connections may be active
at one time. Each connection, however, must be made or bro-
* Very Low Crosstalk ken individually in the manner previously described. All
« Pin And Functionally Compatible with the Foliowing SWitches may be reset by taking the RESET input from a zero
Types: SGS M3494 and Mitel MT8816 state to a one state and then returning it to its normal low state.
CS allows crosspoint array to be cascaded for matrix expansion.
Applications
 PBX Systems Ordering Information
¢ Instrumentation TEMPERATURE
¢ Analog And Digital Multiplexers PART NUMBER RANGE PACKAGE
. CD22M3494E -40°C to +85°C | 40 Lead Plastic DIP
¢ Video Switching Networks
CD22M3494MQ -40°C to +85°C | 44 Lead PLCC
(Mitel Lead Compatible)
CD22M3494SQ | -40°C to +85°C | 44 Lead PLCC
(SGS Lead Compatible)
Pinouts
CD22M3494E CD22M3494MQ (PLCC) CD22M3494SQ (PLCC)
(PDIP) (MITEL LEAD COMPATIBLE) (SGS LEAD COMPATIBLE)
TOP VIEW TOP VIEW TOP VIEW

3 DATA

TELECOM
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g X13
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CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. File Number 2793 2
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CD22M3494

Block Diagram
CS STROBE DATA RESET
? ? ? Voo
%)
| 1 1 1
AXO 1 1 1 L,
ke
770128 LEVEL
AX$O—  DECODER LATCHES SHIFTERS SWICH X0-X15
o ARRAY
AY1 O
vz 128 128 128]
l | 1 .
l Vss O Vgg l Y0-Y7 lr
Pin Descriptions
44 LEAD
40 LEAD PLCC
PLASTIC
SYMBOL DiP MQ sQ DESCRIPTION
POWER SUPPLIES
Voo 40 44 4 Positive Supply
Vss 16 18 17 Negative Supply (Digital)
Ve 20 22 22 Negative Supply (Analog)
ADDRESS
AX0-AX3 | 5,22,23,& | 5,24,25,&4 | X Address Lines. These pins select one of the 16 rows of switches. See the Truth Table
4 for the valid addresses.
AYO0 - AY2 24,25, &2 26,27,&2 Y Address Lines. These pins select one of the 8 columns of switches. See the Truth Table
for the valid addresses.
CONTROL
DATA 38 42 DATA Input determines the state of the addressed switch. A high or one will close the
switch. A low or zero will open the switch.

STROBE 18 20 STROBE Input enables the action defined by the DATA and ADDRESS Inputs. A low or
zero results in no action. The ADDRESS Input must be stable before the STROBE Input
goes to the active high level. The DATA Input must be stable on the failing edge of the
STROBE.

RESET 3 3 MASTER RESET. A high or one on this line opens all switches.
Cs 36 40 39 | CHIP SELECT. Device is selected when CS is at a high level, aliows the crosspoint array
to be cascaded for matrix expanion.
INPUTS/OUTPUTS
X0 - X5 33-28 37-32 Analog or Digital Inputs/Outputs. These pins are the rows X0 - X15.
X6 - X11 8-13 9-14
X12 - X15 27,26,6,7 31,30,7,8
YO -Y7 35, 37, 39, 40, 41, 43, Analog or Digital Inputs/Outputs. These pins are the columns YO - Y7.
/o] 1,21,19, 1,23, 21,
17 & 15 19& 18
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Specifications CD22M3494

Absolute Maximum Ratings

DC Supply Voltage (Vpp): FOorTa=-40°PCto+85°C . .....conivirrnnnrnnnnnnnennn 600mwW
(Voltages Referenced 10 Vgg). . .o o oo vveevvvevnnnnn -0.5to +16V (Package Type Q, 44 Lead PLCC)

DC Supply Voltage (Vpp): Operating Temperature Range (T,):

(Voltages Referencedto Vgg). . ..o o vvovevevvnnnn.t. -0.5, +16V Package TypeEandQ ..............0ovunen -40°C to +85°C
DC Input Diode Current, liy ....vvvviiiniieinenenninens 120mA  Storage Temperature Range (Tsrg) «««vvvvvvv-- -65°C to +150°C
(For V,, Digital < Vgg -0.5V or V,, Analog < Vgg -0.5V or V; > Vpp +0.5V)  Lead Temperature (Soldering 10Sec.)................. +300°C
DC Output Diode Current, log . ... cveeevvervnrinnernnanans +20mA

(For Vo, Digital < Vgg -0.5V or Vi, Analog < Vgg 0.5V

or Vo > VDD +0.5V)

DC Transmission Gate Current ...........ccociviveinanen. +25mA

Power Dissipation Per Package (Po):

FOr Ty =-40°Cto+85%C. . ..iirininiiiiiniiennanns 500mwW

(Package Type E, 40 Pin Plastic DIP)
For T, = +60°C to +85°C Derate Lineary. . ... 12mW/C to 200mW

Recommended Operating Conditions

For maximum reliability, nominal operating conditions should be selected so that operation is always within the following ranges:

TELECOM

LIMITS
PARAMETERS MIN MAX UNITS
Supply Voltage Range (For T, = Full Package Temperature Range) Vgg = OV, Vgg = 0V, Vpp 4 15 \'
DC Input or Output Voltage V, or Vo Vee Vop )
Digital Input Voltage Vss Voo v
Static Electrical Specifications (T, = -40°C to +85°C) Vpp = 5V, Vgg = 0V, Veg = OV, Uniess Otherwise Specified
PARAMETERS SYMBOL CONTROLS CONDITIONS MIN TYP MAX UNITS

Supply Current ) Vop =5V Logic Inputs = Vpp - - 2 mA

Vpp =15V Logic Inputs = Vpp - - 5 mA
High-Level Input Voltage ViH 24 - -
Low-Level Input Voltage Vi - - 0.8 v
Input Leakage Current, Digital N Reset = Low (Note 1) - - +10 HA

(Note 2)
Static Electrical Specifications (T, = -40°C to +85°C) Vpp = 12V, Vgg = OV, Vg = OV, Unless Otherwise Specified
PARAMETERS SYMBOL CROSSPOINTS CONDITIONS MIN TYP MAX UNITS

ON Resistance Ron Vgs=Vgg =0V Vpp = 10V - 40 75 Q

TA = +25°C,

VX-VY =02V Vpp = 12V
ON Resistance Ron Ta =-40°C to +485°C Vpp = 10V - 50 75 Q

Vin = Vpp/2

VX-VY=02V  Vpp=12V - 45 65 Q

Vgs=Vge=0V
Difference in ON Resistance between ARgy Ta=+25°C - 6 10 Q
any two switches Vin = Vpp/2

VX-VY =02V Vpp = 12V

Vgs=Vge=0V
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Specifications CD22M3494

Static Electrical Specifications (T, = -40°C to +85°C) Vpp = 12V, Vgg = 0V, Vge = OV, Unless Otherwise Specified (Continued)

PARAMETERS SYMBOL CROSSPOINTS CONDITIONS MIN TYP MAX UNITS
Difference in ON Resistance between ARoN T, = -40°C to +85°C - - 10 Q
any two switches VN = Vpp/2
VX - VY = 0.2V Vpp = 12V
Vss = VEE = OV
OFF-State Leakage Current I IVX - VYiI = 12V - - +10 pA
(Note 2)
NOTE:

1. Reset |}y < 20pA, Reset = V)
2. At +25°C Limit is +100nA

Dynamic Electrical Specifications

(Ta = +25°C), Vs = OV, Vgg = OV, Vpp = 14V, C,_ = 50pF, Unless Otherwise Specified

PARAMETERS CROSSPOINTS CONDITIONS MIN TYP MAX | UNITS
Switch I/O Capacitance Vin= Vpp/2, f= 1MHz - - 20 pF
Switch Feedthrough Capacitance ViN= Vpp/2, f=1MHz - 0.3 - pF
Propagation Delay Time (switch ON) - 30 100 ns
Signal Input to Output, tpy_or tp y
Frequency Response Channel ON CL =3pF, R =75Q, V|y =2Vpp - 50 - MHz
f = 20log (VX/VY) = -3dB
Total Harmonic, Typ Vin=2Vp.p, f=1kHz - 0.01 - %
Feedthrough Channel OFF Vin=2Vp.p, f= 1kHz - -95 - dB
Feedthrough = 20iog (VX/VY) = Fpr
Frequency for Signal Crosstalk, for 40dB, Viy = 2Vp.p, R = 75Q - 10 - MHz
Attenuation of: 110dB, V| = 2Vpp, R = 1kQ 1| 10pF - 5 - kHz
Control Crosstalk Control Input = 3VP-P - 75 - mVpg
DATA-input, ADDRESS, Square Wave, tg = t- = 10ns
or STROBE to Output R|N = 1K, ROUT =10kQ Il 10pF
Dynamic Electrical Specifications
(Ta = +25°C), Vgg = OV, Vge = OV, Vpp = 14V, R, = 1kQ |l 50pF, Unless Otherwise Specified

PARAMETERS SYMBOL CONTROLS CONDITIONS MIN TYP MAX | UNITS
Digital Input Capacitance Cin Vin=5V, {=1MHz - 5 - pF
Propagation Delay Time STROBE to Output
(Switch turn-ON) tpsn - 50 100 ns
(Switch turn-OFF) tpsr - 50 100 ns
DATA-in to Output
(Turn-ON to high level) tezu - 60 100 ns
(Turn-ON to low level) tez - 70 100 ns
ADDRESS to Output
(Turn-ON to high level) toaN - 70 - ns
(Turn-OFF to low level) tear - 70 - ns
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Specifications CD22M3494

Dynamic Electrical Specifications
(Ta = +25°C), Vgg = OV, Vg = 0V, Vpp = 14V, R = 1kQ |l 50pF, Unless Otherwise Specified (Continued)

PARAMETERS SYMBOL CONTROLS CONDITIONS MIN TYP MAX UNITS
Set-up Time
CS to STROBE tes 10 - - ns
DATA-in to STROBE tos 10 - - ns
ADDRESS to STROBE tas 10 - - ns
Hold Time
STROBE to CS tcH 10 - -
ADDRESS to CS 10 - -
STROBE to DATA-in ton 20 - - ns
STROBE to ADDRESS tan 10 - - ns
DATA-into CS 20 - -
Pulse Width
STROBE tspw 20 - - ns
RESET tRPW 20 - - ns
RESET Turn OFF to Output Delay teHz - 70 100 ns
Timing Diagram
Cs 50% 7[ ‘\‘ 50% / \ .
ADDRESS Xsm XSO%
—»d tAG l=— tgpW —{ tAH |=—
tpsN
\
STROBE 7(50% ‘ tpsF
tDH {
DATA X 50% 50%
le—— tRPW
RESET 7 50% 50%
t .
—1 'PAF tPHZ
tpzL
SWITCH 90% X 90% X
OUTPUT 10% 10%
tpzH
—={ tPAN  |=—
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CD22M3494

TRUTH TABLE X AXIS

TRUTH TABLE Y AXIS
X ADDRESS Y ADDRESS
AX3 AX2. AX1 AX0 X SWITCH AY2 AY1 AY0D Y SWITCH

0 0 0 0 X0 0 0 0 YO
0 0 0 1 X1 0 0 1 Y1
0 0 1 0 X2 0 1 0 Y2
0 0 1 1 X3 0 1 1 Y3
0 1 0 0 X4 1 0 0 Y4
0 1 0 1 X5 1 0 1 Y5
0 1 1 0 X12 1 1 0 Y6
0 1 1 1 X13 1 1 1 Y7
1 0 0 0 X6

1 0 0 1 X7

1 0 1 (1] X8

1 0 1 1 X9

1 1 0 0 X10

1 1 0 1 X1

1 1 1 0 X14

1 1 1 1 X15

To make a connection (close switch) between any two points, specify an “X” address, a “Y” address, set “Data” high, and
switch “Strobe” from low to high. To break a connection, follow this same procedure with “Data” low.

X ADDRESS Y ADDRESS
Example: DATA | AX3 | AX2 | AX1 | AX0 | AY2 | AY1 | AYD
To connect switch X3 to switch Y4: 1 0 1 i 1 0 0
To connect switch X6 to switch Y7: 1 0 0 1
To break connection from X3 to Y4: 0 0 1 1 1 0 0
Voltage and Resistance
Ron VS Vin

ON RESISTANCE (Q)

at -55°C, +25°C and +85°C
Vgg = -6V, Vgg = 0V, Vpp = 6V

70

20

10

/\L
/A
+85° /N\_M,V//A
T /f
-40°C g
4 6 4 2 o0 .2 4 6 8
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