HARRIS SEMICOND SECTOR blE D WW 4302271 0047210 042 EMHAS

@ HARYS CD22100

CMOS 4 x 4 Crosspoint Switch with Control Memory

March 1993 High-Voltage Type (20V Rating)
Features Description
* Low ON Resistance.......... 75Q Typ.atVpp =12V CD22100 combines a 4 x 4 array of crosspoints (transmis-

sion gates) with a 4-line to 16-line decoder and 16 latch

* “Bullt-In” Control Latches circuits. Any one of the sixteen transmission gates (cross-

+ Large Analog Signal Capabiiity............... 1Vppf2  points) can be selected by applying the appropriate four line
address. The selected transmission gate can be turned on or

* 10MHz Switch Bandwidth off by applying a logical one or zero, respectively, to the data
+ Matched Switch Characteristics ARgy = 18Q Typ. at input and strobing the strobe input to a logical one. Any
Vpp =12V number of the transmission gates can be ON simultaneously.

When the required operating power is applied to the
High Linearity - 0.5% Distortion (Typ.) atf= 1kHz, Viw=  ©D22100, the states of the 16 switches are indeterminate.

5Vp.p, Vpp = 10Y, and R = 1kQ Therefore, all switches must be turned off by putting the
« Standard CMOS Noise Immunity strobe high and data in low, and then addressing all switches
in succession.

100% Tested for Maximum Qulescent Current at 20V

Ordering Information

PART TEMPERATURE
NUMBER RANGE PACKAGE

CD22100D | -55°C 1o +125°C | 16 Lead Ceramic Sidebraze DIP

CD22100E -40°C to +85°C | 16 Lead Plastic DIP

CD22100F | -55°Cto +125°C | 16Lead Ceramic FritSeal DIP
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CAUTION: These devices are sensitive to electrostatic discharge. Users should follow propar |.C. Handling Procedures. File Number 1076.2
Copyright © Harris Corporation 1893
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Specifications CD22100
Absolute Maximum Ratings Recommended Operating Conditions
Supply Voltage Operating Temperature Range
{Voltages Referenced to Vgg Terminal) . .......... -0.5 to +20V Package TypeDandF ................. -55°C < Tp < +125°C
Input Voltage (Afilnputs) ................... -0.5 to Vpp +0.5V Package TypeE................0uvunn.. -40°C < T, < +85°C
Input Current (Any oneinput (Note 1)) .................... +10mA  Storage Temperature Range............... -65°C < Ty < +150°C
Power Dissipation Supply Voltage Range
For Ty = -40°C to +60°C (Package Typa E) ........... 500mwW For Ty, = Full Package Temperature Range. ............. +3Vio +18V
For Ta= +60°C to +85°C
(Package Type E) ........ Derate Linearty 12mW/°C to 200mwW
For Ty = -55°C to +100°C (Package Type D, F) ........ 500mwW
For Ty = +100°C to +125°C
(Package Type D,F) .. ..., Derate Linearly 12mW/°C to 200mw
Device Disslpation per Transmission Gate
For T, = Full Package Temperature Range (All Types)..... 100mw
Junction Temperature. ... . .......cvuveerennnnnnnnns +175°C
dJunction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 1058¢.). . .. ...0vuun.n... +300°C

CAUTION: Stresses above those listed in "Absoluts Maximum Ratings” may cause permanent damaga to the device. This is a stress only rating and operation

of the device at thess or any other conditions above those indi

d in the op

ctions of this specification is not implied.

Static Electrical Specifications values at -55°C, +25°C, +125°C Apply to D, F, H Packages
Values at -40°C, +25°C, +85°C Apply to E Package

oorIgsTlous LIMITS AT INDICATED TEMPERATURES
Voo +25°C
PARAMETERS | symBoL FIG. | (v) | 55°C |-40°C| +85°C [+125°C] MIN [ TYP | max Junrrs
CROSSPOINTS
Quiascent Device Ipp Max, 1 5 5 5 | 150 | 150 - {ooa| 5 PA
Current 1 [0 10T 030 30 - [ood] 10 | &
1 | 15] 20 | 20 [ e00 | 600 - |oos| 20 pA
1 ] 20 ] 100 100 | 3000 [ 3000 ] - [o008]| 100 | pa
On Resistance Ron Max. | Any Switch 11 1 5 [ 475 | 500 | 725 | 800 - 225 ] 600 Q
Vie=01oVoo ™35 170 [ 135 | 145 | 205 | 20 | - | & | 7% | o
- [ 12100 [110] 155 | 175 - 75 | 135 Q
13 |15 720 [ 75 | 110 | 125 - 65 95 a
ARy Resistance ARgy | Between any - 5 - - - - - 25 - Q
Wwoswiches ™10 1 - . - . - | 10 . Q
- 2 - . . - - 8 - Q
- [15] - - - - . 5 - Q
OFF Switch Leakage | | Max. ] Al switches 3 | 18 +100 +1000 - #1 [ 100 [ na
Current OFF, Vig = 18V (Note 2)
CONTROLS
Input Low Voltage ViL Max. | OFF switch - 5 15 - - 1.5 v
hL<0.2uA - |10 3 - - 3 v
- | 1s 4 . - v
Input High Voltage Vi Min. JON switch - 5 35 35 | - - v
<s::r’:col:fislic - 10 7 7 - Z v
- |15 1 11 - . v
input Current hn Max. | Any control 2 18 | 0.1 | 0.1 bal 1 - $#105| 101 HA
Vin =0, 18V
NOTES:

1. Maximum cumant through transmission gatas (switches) = 25mA.
2. Determined by minimum feasible leakage measurement for automatic testing.
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Specifications CD22100

Dynamic Electrical Specifications T, =+25°C
TEST CONDITIONS LIMITS
fis R Vis(V) | Voo
PARAMETERS SYMBOL |FIGURE| (kHz) | (k@) | (Note1) | (V) MIN TYP | MAX | uNITS
CROSSPOINTS
Propagation Delay Time, el P 5 - 10 5 5 - 30 60 ns
(g:tvgs:n ON) Signal Input to 10 0 " 15 30 s
15 15 - 10 20 ns
Cy = 50pF; tg, e = 20ns
Frequency Response (Any fagp 16 T [+ ] s [ 10 - 40 - MHz
switch ON) v
Sine wave input, 20 log —vi:;s- = -3dB
Sine Wave Response Tho 1 1 5 10 - 0.5 - %
(Distortion)
Feedthrough (All switches OFF) For 1.6 1 5 10 - -80 - dB
Sine wave input
Frequency for Signal Crosstalk Fer 7 - I 1 I 10 I 10
Attenuation of 40d8 Sine wave input - 1.5 - MHz
Attenuation of 110dB - 0.1 - kHz
Capacitance: Cis
Xn to Ground - - 5-15 - 18 - pF
¥n to Ground - - 5-15 - 30 - pF
Feedthrough Cios - - - - 0.4 . pF
CONTROLS
Propagation Delay Time: tpzn 8 R = 1kQ, 5 - 300 600 ns
Strobe to Output &1522';8 10 - 125 | 250 | ns
{Switch Turn-ON to High
Lavel) 15 - 80 160 ns o
Propagation Delay Time: tezH 9 R = 1kQ, 5 - 110 220 ns
Data-In to Output z"lsfgg’ns 10 - 40 80 ns =
(Turn-On to High Level) 15 B 25 50 o 8
Propagation Delay Time: tezn 10 R_=1kQ, 5 - 350 700 ns ﬁ
Address 1o Output s 0 | - | 15 | 20 | ns =
(Turn-ON to High Level) 15 N 20 180 i
Propagation Delay Time: tonz 8 Ry = 1kQ, 5 - 165 330 ns
Seemout ez o] - lelm]e
15 - 70 140 ns
Propagation Delay Time: tez1 9 Ry = 1kQ, 5 - 210 420 ns
s iy et N N B
15 - 100 200 ns
Propagation Delay Time: tonz 10 R = 1kQ, 5 - 435 870 ns
Address to Output &fg’;&m 10 - 210 | 420 | ns
(Tum-OFF) 15 - 160 | 320 | ns
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Specifications CD22100

Dynamic Electrical Specifications T, = +25°C (Continued)

TEST CONDITIONS LIMITS
e Ry Vis(V) | Voo
PARAMETERS SYMBOL [FIGURE| (kHz) | (ka) | (Note1) | (V) MIN TYP | MAX | UNITS
Minimum Setup Time ts 8,10 |R =1kQ, 5 - 95 190 ns
Data-In to Strobe, Address Cy = 50pF,
o, t = 2008 10 - 25 50 ns
15 - 15 30 ns
Minimum Hold Time ty 8,10 |RL=1kQ, 5 - 180 360 ns
Data-In to Strobe, Address Cp = 50pF,
ta. e = 20ns 10 - 110 220 ns
15 - 35 70 ns
Maximum Switching Frequency fo Ry = 1kQ, 5 0.6 1.2 - MHz
Cy = 50pF,
tn, t = 20ns 10 1.6 3.2 . MHz
15 25 5 - MHz
Minimum Strobe Pulse Width tw 8 5 - 300 600 ns
10 - 120 240 ns
15 - 90 180 ns
Control Crosstalk, Data-In, 6 Square wave input; 10 - 75 - mvV
Address or Strobe to Output ta, tr = 20ns (peak)
- | 10 | w0
Input Capacitance Cin Any Control Input - - 5 75 pF

NOTE:
Voo

1. Peak-to-peak voltage symmetrical about - -
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CD22100
Schematic Diagram
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CD22100
Metallization Mask Layout
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Test Circuits and Waveforms

Voo
Voo n
Voo
—{] o «{2]
Vi {3 NOTE:
° ss MEASURE INPUTS
Vsg {4 SEQUENTIALLY TO
4—E BOTH Vpp AND Vgg
CONNECT ALL UNUSED
s} INPUTS TO EITHER
‘—E Vpp OR Vss
L] w L
Vs = =

FIGURE 1. QUIESCENT CURRENT TEST CIRCUIT FIGURE 2. INPUT CURRENT TEST CIRCUIT
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FIGURE 3. OFF SWI;CH INPUT OR OUTPUT LEAKAGE CURRENT TEST CIRCUIT
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cD22100

Test Circuits and Waveforms (Continued)
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FIGURE 4. DYNAMIC POWER DISSIPATION TEST CIRCUIT AND TYPICAL DYNAMIC POWER
DISSIPATION AS A FUNCTION OF SWITCHING FREQUENCY
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CD22100
Test Circuits and Waveforms (continued)
tw e -' tw P_
Voo
\/
smos:AMN STROBE ;“"K J 5% \ Fo X% “‘”‘\
>t g [
Voo Voo : ty = ] iy [~
Vis SW Vos DATAIN o ] _/
- t
e i: . g T = vm ﬂ
"
SW = ANY CROSSPOINT - 0% o— 0%
tprz
FIGURE 8. PROPAGATION DELAY TIME TEST CIRCUIT AND WAVEFORMS
(STROBE TO SIGNAL OUTPUT, SWITCH TURN-ON OR TURN-OFF)
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Typical Performance Curves
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FIGURE 11. TYPICAL ON RESISTANCE AS A FUNCTION OF
INPUT SIGNAL VOLTAGE AT Vpp = -Vgg = 2.5V
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FIGURE 13. TYPICAL ON RESISTANCE AS A FUNCTION OF
INPUT SIGNAL VOLTAGE AT Vpp = -Vgg = 7.5V
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FIGURE 15. TYPICAL SWITCH ON TRANSFER CHARACTERIS-
TICS (1 OF 16 SWITCHES)
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FIGURE 12. TYPICAL ON RESISTANCE AS A FUNCTION OF
INPUT SIGNAL VOLTAGE AT Vpp = -Vgg = 5V
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FIGURE 14. TYPICAL ON RESISTANCE AS A FUNCTION OF
INPUT SIGNAL VOLTAGE AT T, = +25°C
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Vig = 5Vp.p = SINE WAVE 1.77Vpus
2 Cy = 15pF Cios = 0.4pF
E 25 | VoATAM =8V |
2 R = 1MQ Vis Vog (RMS)
s 2 10kt — fig | sw -
2
g 15 a7 RL _T_CL
E I = =
[ T g
§ RF VOLTMETER l
05 BOONTON RADIO
MODEL 91-CA
OR EQUIV.
o .l
108 108 107 10*
INPUT SIGNAL FREQUENCY (Hz)
FIGURE 16. TYPICAL SWITCH ON FREQUENCY RESPONSE
CHARACTERISTICS
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