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CD22101
CcD22102

CMOS 4 x 4 x 2 Crosspoint Switch
With Conirol Memory

Features

e Low ON Resistance.......... 75V Typ.atVpp =12V
¢ “Buiit-In” Latched Inputs

e Large Analog Signal Capability ............ +Vpp/2
o SWitch Bandwidth . vueeeveeeeeeaenrnenanas 10MHz

e Matched Switch Characteristics ARQN = 8Q Typ. at
Vpp = 12V

® High Linearily - 0.25% Distortion (Typ.) at f = 1kHz,
VIN = 5Vp-p, VDD ~ Vss = 10V, and R = 1kQ

* Standard CMOS Noise Immunity

Applications

e Telephone Systems

e PBX

« Studio Audio Switching

¢ Muitisystem Bus Interconnect

Description

CD22101 and CD22102 crosspoint switches consist of 4 x
4 x 2 arrays of crosspolnt (transmission gates) 4-line to 16~
line decoders and 16 latch circuits. Any one of the sixteen
crosspoint pairs can be selected by applying the appropri-
ate four-line address, and any number of crosspoints can
be ON simultaneously. Corresponding crosspoints in each
array are turned on and off simuitaneously, also.

In the CD22101, the selected crosspoint pair ¢can be turned
on of off by applying a logical ONE or ZERO, respectively,
to the data input, and applying a ONE to the strobe Input.
When the device is "powered up”, the states of the 16
switches are indeterminate. Therefore, all switched must be
turned off by putting the strobe high, data-in low, and then
addressing all switches In succession.

The selected pair of crosspoints in the CD22102 is turned
on by applying a logical ONE to the Kj (set) input while a
logical ZERO is on the Kp, inut, and turned off by applying a
logical ONE to the Kp, (reset}) input while a logical ZERO Is
on the K3 input. In this respect, the control latches of the
CD22102 are similar to SET/RESET flip-flops. They differ,
however, in that the simultaneous application of ONE’s to
the K and Kp Inputs turns off {resets) all crosspoints. All
crosspoints In both devices must be turned off as Vpp is
applied.

The CD22101 and CD22102 types are supplied in 24 lead
Hermetic dual-in-line ceramic packages (D and F suffixes),
24 lead dual-in-line plastic packages (E suffix).

Pinouts Functional Diagram
CDh22101 CD22102
24 PIN CERAMIC/PLASTIC DIP 24 PIN CERAMIC/PLASTIC DIP
TOP VIEW TOP VIEW CONTROL N(©
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CAUTION: These devices are sensilive 1o elactrostalic discharge. Proper 1.C. handling procedures should be fallowad. File Number 2871
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Specifications CD22101, CD22102

MAXIMUM RATINGS, Absolute-Maximum Values:

- DC SUPPLY-VOLTAGE RANGE, (Vpp)
(Voltages referenced to Vgg Terminal}

INPUT VOLTAGE RANGE, ALL INPUTS .

DC INPUT CURRENT, ANY ONE INPUT®.

POWER DISSIPATION PER PACKAGE {Pp):
For TA = ~40 to +60°C (PACKAGE TYPE E)
For TA = +60 to +85°C {PACKAGE TYPE £)

For TA = —65 to +100°C {(PACKAGE TYPES D,F}
= +100 to +126°C (PACKAGE TYPES D, F)

For Tp

. —05t0+20V
—0.5t0 Vpp +0.5V
.. . HomA
. 500 mW
Derate Lmearly at12 mWI°C to 200 mW
500 mW L=
Derate Llnearly at 12 mW/°C to 200 mW

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (A!l Package Types) . .

OPERATING-TEMPERATURE RANGE (TA)

PACKAGE TYPES D, F, H
PACKAGETYPEE . . .
STORAGE TEMPERATURE RANGE (T“

100 mW

—56 to +125°C
—40 to +85°C
—65 to +150°C

LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32 inch {1.59 £ 0.79 mm) from case for 10s max. .

* Maxlmum current through tr |

+265°C

Bahaal

n ga

tes (s = 25 mA.

RECOMMENDED OPERATING CONDITIONS

For maximum reliabilify, nominal operating conditions should be selected so that oper-
ation is always within the following ranges:

LIMITS
CHARACTERISTIC - UNITS
Min. Max.
Supply-Voltage Range {For T = Full Package-
Temperature Range) 3 18 v
coezioz
ONLY
P -
s Yo 21
oz [oh [h 2H Gl -
20 {1
e EHEHEROH 7 |as
*lia Tk
\ w"> [EHEH feH [
A ¥4
7
. e . [eH (3 fH [
8 ¢ H 18] 22] 18 19|
AODRESS| 3 ¢ 16 X xz2 A3 x4
H H € SIGNALS IN(OUT)
s s |
: TRi
i ; I I E
"
s
EHEH o4 s
Ia";‘?oss',/m:tggncnou f i
RereRK --& | EHEHEH
VWA _—
X | s o i
=] I G
o X2 Ky xe

SIGNALS N (OUT}
s2cu-23813

Fig. 1 — Functional block diagram.
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Fig. 2 — Logic diagram,
DECODER TRUTH TABLE
Address Selact Address Selact
A B € D A 8 C D
o o o0 o X1Y1 & X1'YY o 0o o0 1 X1Y3 & Xt'v3
1 0o 0 O X2Y1 & X2'YT 1 0 0 1 X2Y3 & X2'v3
6o 1 o0 o X3Y1 & XIYY o 1 o0 1 X3Y3 & X3'v3'
1 1 o0 o X4Y1 & X4’y Tt 1t 0 1 X4Y3 & X4'VY
e o0 1 o X1Y2 & X1'v2' o 0 1 1 X1Y4 & X1'v4'
1 0 1 0 X2Y2 & X2'Y2' 1 0 1 1 X2Y4 & X2'Y4'
o 1 1 0 X3Y2 & X3'¥Z' o 1 1 1 X3Y4 & X3'v4'
11 1 0 X4Y2 & Xa'v2' L R B | XaY4 & X4'Y4'
CONTROL TRUTH TABLE FOR CD22101
Function Address Strobe Data Select
A B € D
Switch On 1 1 1 1 1 16,(X4Y4) &
15’ (X4'Y4')
Switch Off 11 1 1 0 16 (X4Y4) &
16’ (X4'Y4')
No Change X X X X [} X X X XX
1= High Lavel; 0 = Low Lavel; X = Don't Care
CONTROL TRUTH TABLE FOR CD22102
Function Address Ky Kp Sslect
A B C D
Switch On LIS DR R | 1 0 15 (X4Y4) &
16’ (x4'v4')
Switch Off 1t 1 1 1 0 1 15 (X4Y4) &
. 15" {X4'v4')
AllSwitches | X X X X 1 1 All
ot#
No Change X X X X 0 1] XX XX

1= High Lavel; 0 = Low Level; X = Don’t Care

#1n the evant that Ko and K}, are changed from levels 1,1 t0 0,0 Kp should not be atlowed to go to O before Ky,

atherwise & switch which was off will inadvertently be turned on,
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STATIC ELECTRICAL CHARACTERISTICS

T-75-11-21

SUPPLY VOLTAGE (Vo) 9 +2.5V) Vag = =25V
LIMITS at Indicated Temperature (G} s T
CHARAC- CONDITIONS Values at —85,+25,+125,apply to D,F,H pkg | Units T
TERISTIC Values at —40,+25,+85,apply to E pkg 3
Vis |Vop|-85 |40 | +85 [+125 +25 g
V) 1 {v) Min.i Typ. | Max. % i
CROSSPOINTS : ; TH
Quiescent - 15[ s] 5] 1s0]150] - Jooa 5 g
Device Cur- — |10 { 10] 10 | 300] 300 - | 0.04 10] pa g
rant, Igp - 115 | 20} 20 | eo0o] soo] — [00a | 20 !
Max. ~ |20 |100] 100 |3000j3000| - | 0.08 100 - "aruT SicHALIVIg 1 —
ON Resist- A i — 5 1475 { 500 725]| 800) — 1 225 | 600 Fig. 3 — Typical ON resistance as a function of
ance ny Switeh ™76 T35 | 145 | 208| 230 = | 85 | 180 a ingut signal voltega at Vpp = ~Vss =
Ron Max. | V18 — |12 |00 [110 | 1s6]175] = | 75 | 135 i -
OtoVpp [ Tis [ 70] 75 | 110[125| = | 65 | s B L T MLL Mn L
- 5 - = N R 25 - ¢ T R +
AON Resist- | Between - j10 {-1- -1 -1- 10 - 3 : : e
ance, any two _ 12 — _ _ _ _ 8 _ Q g 2! AMBIENT TEMPERATURE (T4 ]
ARgpn switches I T N S 5 — %
OFF Leak- . = :
age Current| All switches f o o1 1o £1000 — | =1 |+100¢ na % softiT :
OFF g
Iy, Max. 3
CONTROLS 9
Input LO\V OFF SWiICh _— 5 1.5 —_ —_ ‘.5 INPUT SIGNAL (V{4 )—V 93CS- 31630
Voltage s - 10 3 - - 3 Fig. 4 — Typical ON resistance as a function of
V)L Max. IL<0.2pA; — 5 2 — al| v gu‘::/ut signal voltage at Vpp=—Vgg *
Input High | ON switch - 5 3.5 3.5 - = [ TOO| SUPPLY VOLTAGE (Vppl=+7.5V; Vag + =75V FHEEE
Voltage, see Rop - 110 7 7 _ _ T P PR R o
ViH Min. | characteristic| _ 16 1" 1 _ _ i R TER I L
Input £ z‘; ]
Current, Any control {0,181 18 {x0.1]%0.1 1| #1] - |+10-5 |01 UA T =
)N Max. ! e
*® Determined by minimum feasible leakage measurement for automatic testing. 5
5 T
of HEHHFEE ] I :
IHPUT SIGHAL [Vjs) =V _  gzcy-31829

Fig, § — Typical ON resistance as a function of
input signal voltage at Vpp=— Vss=
7.5 V. oo

709
AMGENT TEMP TURE {Ty) = 25*
ERATURE {Ty) = 25°C ! AMBIENT TEMPERATURE (To) s28° AMBIENT TEMPERATURE (Ta)s280C
M T T SUPPLY VOLTAGE {Vgp)+ 10V [SUPPLY VOLTAGE © Vg ge-3
) " T INPUT SISNAL VOLTAGE {Vy)=5Vg-pl
1y, = | SINE WAVE {1.77
it 3 DATA~H VOLTAGE {Vpara- iy} s #5V
3 ’ . > 5 5[LOAD CAPACITANCE (CLIVISoF Cioqu0dgr
u SUPPLY YOLT. 4 g ! I'_'{ iy
3 P
2 faratnas! < L ,lu H T Vogtaus)
<2 £+ M s [CIRL i W
2 1 E k4
L3 m —
! 5 o) y N RS &
® | 1K
= T \{‘ g g 0xa; |/ \ I
= : - t 1%q i = =
5! 1 H - RF VOLTWETER
B 2 iy 5 5] BCONTCH AADIO
H TE H = MODEL 91-CA
t7.5vH] 3 o R_EQUIV.
1 H
{sRidasanuxa:
T tHHHH
£ T b EEEHTHTH o
WPUTSSNALLY ) —v ° ] 3 " T 468
INPUT VOLTAGE {V|)—V 92c8-30248 10? Innlﬂ" — rn:lg‘sn ol 103 ig$
. . . N B L UENY (t[q)—kHe 92¢3-30286
Fig. 6 — Typical ON resistance as a function of Fig. 7 — Typical switch ON transfer characteristics Fig. 8 ~ Typical switch ON Ireqzl;ency response
input signal voltage at Ta=25¢C {1 of 16 switches). characteristics.
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€D22101, €D22102 T-75-11-21
DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 26°C - ~T40] AMGIENT TENPERATURE T4 1525°C
il s Gy s
CHARACTERISTIC CONDITIONS LIMITS o e s (e Y s
UNITS} ||
fis | AL | Vis®| VDD o —
kHz| k2 | V) | V) | Min.| Typ. | Max. a4 — e
Y
CROSSPOINTS H vogead v
Propagation Delay Time, {Switch ON} 5] s -] 20] 0 g ~N
Signal Input to Qutput, tpy. tpLH - 110110 10 - 151 30 | ns g i <
16 15 - 10| 20 S o
CL = 50pFity ty=201s dd el vl |
.1 2 3 . }
Frequencyf Response, '1 l 1 I i [ 10 - 40| - MHz o m?u: SISNAL F:z:ausm:v(:?,)-mzl ?ar.s-mnn i
{Any Switeh ON) Sine wave input, Fig. 9 — Typical crosstalk between switches asa |
Vos function of signal frequency.
20log —— =-3d8
VIS ~HO/ AMBIENT TEMPERATURE(Ty)=25'C
1 1 25 [ - 1| = SQUACE RislsTANCE(Rf)-GO;ﬂ
Sine Wave Response, (Distortion) : : , g 12 _ gf: _ % : Los0 nssns!mcnm !coo
: - : - e T8 V,-75V, SVAMS
Feedthrough 16 tosl 22| 10 _l-es| - | g8 %-. NG +5V,-3V, 2VAuS
All Switches OFF (See Fig. 24) Sioe wave input 3 SN
Vpp=+2.5V, Vggr-25V
Frequency for Signal Crosstalk - I 0.6 [ 1'| 10 atIV AMS |
Attenuation of 40 d8 - | 28| - | MHz
Attenuation of 95 dB (See Fig. 23) Sine wave input 0.1 kHz |
Capacitance, T SRV EFEEEY AT S
t (] (] i
Xn to Ground - - - - 25 - o INPUT S:GNAL FREQUENGY (tj4} - iHL 92L8-31626
Yn to Ground - - - - 60 - pF Fig. 10 — Typical feedthrough, any OFF switch as
Feedthrough - - - - |08) - a function of frequency.
See
CONTROLS i
Fig. 107§ ARBIENT TEWPERATURE (Ty }=25°c [T
Propagation Delay Time, High Impedance| Ry =1k, 5 - 500 | 1000 ? - i 7
to High Level or Low Level, tpz, tpzi. | Cp =50 pF, 10 - 230 | 480 B 2 Xy
Strobe to Output, CD22101 t, tg=20ns |16 | 15 - 170 | 340 g” ma':/}' z
6§ |- |515 1000 ] ,;*;,( % 1 Y
Data-In to Output, CD22101 17 | 10 - 220 | 440 & 1o A : |
— 3 & T |
15 170 | 340 H SAH |
5 - 500 [1000 £ WA ——'él.'!;:': 1
K, to Output, CD22102 10 - 215 ] 430 a e ;
15 |~ [160 | 320 g 1%)
Ul 7
5 - 480 | 960 '°m “ 1 i ] 10t L 10! :
Address to Output, 18 | 10 - 225 | 450 ) SWITCHING FREQUENCY (1, }—tHr  s3¢s-302e8 |
CD22101, €D22102 15 - 155 | 300 ns Fig. 11 - '[ypl'c:il dzgam{c;z?we‘r dissipatio;;rasa
Propagation Delay Time, High Level or 5 - 450 | 900 €D22101. N
Low Leve! to High Impedarce, tpyz, tpL 7 R 10 - 200 } 400 v
Strobe to Output, CD22101 16 | 15 - 135 | 270 g
5 - 450 | 900 Voo
Ky, to Output, CD22102 10 - 200 | 400 o ! z
15 - 130 | 260 Vss 3 22
4 21
5 - 450 | 900 : b
Data-In to Qutput, CD22101 10 - 165 | 330 7 I
15 - 110 | 220 H "
10 15
5 — 280 | 860 I 14
Ko+ Kp to Output, CD22102 \j 10 |- |30 | 260 L
15 = 90 | 180 = Vss
@ poak-to-peak voltage symmetrical about Vpgp unless otherwise specified, * AMS s2¢8-31827
2

Fig. 12 — Quiascent current test cireuit.
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€D22101, CD22102 T-75-11-21
DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 25°C {cont'd) Yoo
Voo
CONDITIONS LIMITS @ _I
CHARACTERISTIC UNITS ° —  af—
fis | RL| Vis®| VoD Yes = = :
kHz| kQ | (V) | (V) |Min.| Typ.|Max. T OB Sy
CONTROLS (contd) A L comedPhy il
7 - INPUTS TO EITHER
—{s 16—  Vpp OR Vgg
5 - | 425} 850 e,
Address to Output, RL=1k, 18 |10 - 190 | 380 12 13—
CD22101, CD22102 C=50pF, 15 - 130 | 260 -la-_v;s s2cs-31632
Minimum Strobe Pulse Width tyy frtf=20 ns 5 - | 260 s00 Fig. 13 ~ Input Gurrent test circuit,
CD22101 10 - 120 | 240
18 — 80| 160
Address to Strobe Setup or Hold Times, 5 - I-160 0
tgus the CD22101 19 |10 [~ [-70] o
15 - —50 0
Strobe to Data-In Hoid Time, 5 - 200 | 400
Time, th 1 thLH, CD22101 20 |10 - 80 | 160
15 |- | 0] 120] o
Address to K; and Ky, Setup or Hold Times, [ - |-160 0 Yoo
tsy. ty, CD22102 10 - ~70 0 0.1 uF
SU-TH 15 |- |-s0| o oriT @9 1
Minimum Kg*Kp, Pulse Width, ty 5 - 1315 | 750 VA WA
€D22102 10 |- | 160|320 : _ [
15 |- | 110] 200 Fy R mare
Minimum K, Pulse Width, ty 5 |- |425] 880 0 & | [ Hhe
€D22102 10 [~ [175 350 B I I 8 i i
15 |- [ 120 ] 240 o
Minimum K}, Pulse Width, tyy 5 [~ | 200/ 400 o P
€D22102 v 10 |- | o0/ 180 as 1
15 - 70 | 140 2x —
Control Crosstalk, 100 | 10 5 - 75 - . A
Data-In, Address, or Strobe Square wave | 21 mv NOTE :
to Qutput; input =5V, {peak) CLOSE SWITCH S AFTER APPLYING Vgo I
t.,1=20 ns, Fig. 14 — Dynamic power dissipation test circuit
RS=1kQ for CD22101.
Input Capacitance, Cypy Any Control - - 5| 75| pF
Input
Yoo
] 24—
2 P
3 {
4 21— 1 o 0%
s 20{ |
$cozatoz |3 {
s 174 ! teHL
M l6
:? 15 ] S0%
12 13 T
I SW= ANY CROSSPOINT 92cs-3q213
Vs $209-31633 STROBE = DATA-IN =Vpp
Fig. 15 —~ OFF switch input or output leakage Fig. 16 — Propagation delay time test circuit and wave-
current test circuit {16 of 32 forms (signal input to signal output,
switches), switch ON).
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Voo ¥ r
STROBE 50% 50% \ _/ $0% 30 % \
DATA-IN B ' -
STROBE S ™ S )
Voo Yoo H "—
DATA-IN ' \
Vie Voa °
> tpzH
1k 50 pF Voo | 30
v,
= @ 0_\/ 0%
SW = ANY CROSSPOINT - toyz
92cM-30274
Fig. 17 — Propagation delay time test circuit and waveforms (strobe to signal
autput, switch Turn-ON or Turn-OFF).
DATA N
Voo " Yoo
DATA IN 50 % 0%
tpzn tozL
v v,
is as oo 0%
vﬂl
505F o— 0%
SW= ANY CROSSPOINT =
STROBE =V 92CM-30275
Fig. 18 — Propagation delsy time test circuit and waveforms (data-in to signal output,
switch Turn-ON to high or low level).
acoress 0 sond Yeox s0%
ADCRESS+0 ADDRESS*! _273 h
s e 1
—>glet |
Voo [/
DATA-IN _4! k
o~
-+ ez
“"l r—'pzu
Voo 0% *
50 pF S0oF  vos ! ° ___/— 0%
SW3 ANY CROSSPOINT Vo zv‘m 3 4
STROBE* Vop S o 92CM-30276

Fig. 19 ~ Propagation delay time test circuit and waveforms (address to signal output,
switch turn-ON or Turn-OF F).

STROBE ' \

BATA \ ,
W t

ADDRESS

QUTPUT OF SWITCH
ADORESSED

NOTE:
1F SETUP AND HOLD TIMES PROVIDED ARE TOO SHORT
AN UNADDRESSED SWITCH MAY 8E TURNED ON OR OFF
SIMULTANEOUSLY WITH THE AODRESSED SWITCH.

9208-31834

Fig. 20 — Address to strobe satup and hold times.

RO

TE:

SET AL SWITCHES TO OFF INITIALLY. APPLY Voo

TG ALL X INPUTS AND RETURH ALL Y QUTEUTS TO

Veg THROUGH IK_ADORESS XIY2 (ABCD) WITH €1 <10kH:
92€3-31633

Fig. 21 — Strabe to Data-In hold time t,, for CD22101,
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CD22101, cD22102 -

CONTROLS r, .
VDD —_ '
CONTROL
X{N) YN 0 - ]
tkn 10x0
= = fh S N A N
SW =ANY CROSSPOINT Vos °— [ f |

92CM-30277R1

Fig. 22 ~ Test circuit and waveforms for crosstalk {control input to signal output).

ANY
QFF
SWITCH Vos

OFF
8004 8009 6004
O Ve

. Yos
ISOLATION {dB)= 20 LOG v
is

SWaANY CROSSPOINT 92¢3-31857

s2¢s- 31638
Fig. 23 - Test circuit for crosstalk between switch Fig. 24 = Test circuit for feedthrough
circuits in the same package. {any OFF switch).

o 20 40 €0 80 100 120 MO0 i56

P 154-162
(19!2-4 |l4) g(3.912-4.114)

60~
40-
20-J= iy S i

o- x =5 amgl AT |

2ot 4-10
—I Jet0.102= 62541 _-I_I:—(O.IOZ—O.Z.'M) I
153 ~ 161 153
! (3.087-4.089) K f 3.887- 4039)

92CS-31659 92C5-31660

Dimensions In parentheses are in millimeters
and are derived from the basic inch dimensions
as indicated. Grid graduations are in mils (10-3
inch).



