CMOS4x4x2
Crosspoint Switches

With Control Memory

The RCA-CD22101 and CD22102 crosspoint
switches consist of 4 x 4 x 2 arrays of cross-
points (transmission gates), 4-line ta 16-line
decoders, and 16 latch circuits. Any one of
the sixteen crosspoint pairs can be selected
by applying the appropriate four-line ad-
dress, and any number of crosspoints can be
ON simultaneously. Corresponding cross-
points in each array are turned on and off
simultaneously, also.

In the CD22101, the selected crosspoint pair
can be turned on or off by applying a logical
ONE or ZERO, respectively, to the data in-
put, and applying a ONE to the strobe in-
put. When the device is ‘“‘powered up”, the
states of the 16 switches are indeter-
minate. Therefore, all switches 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
€D22102 is turned on by applying a logical
ONE to the K, (set) input while a logical

Features:

& Low ON resistance — 75 {2 typ. at
Vpp=12V

® “Built-in”’ latched inputs

® Large analog signal capability —
+Vpp/2

= 10 MHz switch bandwidth

B Matched switch characteristics
ARON=82typ.at Vpp = 12V

u High linearity — 0.25% distortion (typ.) at
f=1kHz, ViN=5Vp.p. VDD — Vsg =10V,
and R) =1kQ

® Standard CMOS noise immunity

ZERO is on the Kp, input, and turned off by
applying a logical ONE to the Kp (reset)
input while a logical ZERO is on the K,
input. In this respect, the contro! latches of
the CD22102 are similar to SET/RESET
flip-flops. They differ, however, in that the
simultaneous application of ONEs to the K,
and Kp inputs turns off (resets) afi cross-
points. All crosspoints in both devices must
be wrned off as Vpp is applied.

The CD22101 and CD22102 types are sup-
plied in 24-lead hermetic dual-in-fine ceramic
packages (D and F suffixes), 24-lead dual-in-
line plastic packages (E suffix), and in chip
form (H suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vyp)
{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 E)
For T = —56 to +100°C {PACKAGE TYPES D,F)
For Ta = +100 to +125°C (PACKAGE TYPES D, F}
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)

OPERATING-TEMPERATURE RANGE {Ta):
PACKAGE TYPESD, F, H e
PACKAGE TYPE E e e e

STORAGE TEMPERATURE RANGE (Tseg) -

LEAD TEMPERATURE {DURING SOLDERING):

. —051t0+20V
—0.5 to Vpp +0.5 V
. 10 mA

e e e 500 mW
Derate Linearly at 12 mW/°C to 200 mW
P 500 mW
Derate Linearly at 12 mW/°C to 200 mW

100 mW
~55 to +125°C

—40 to +85°C
—~66 10 +150°C

At distance 1/16 £ 1/32 inch (1.69 * 0.79 mm) from case for 10s max. . +265°C
* Maximum current through transmission gates (switches) = 25 mA.

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, 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 Ta = Full Package-
Temperature Range) 3 18 v

CD22101, CD22102 Types

CONTROL iN (QUT}
AL
1 axs b lour
R DECODER SWITCH : (1)
° LATCH
D
R 18]
E
s
s —
4xd [~ |ouT
3 SWITCH —{ 0}
TTTT
W oUT)
secs 2o
€D22101, CD22102
Functional Diagram

Applications:

® Telephone systems

8 PBX

& Studio audio switching

a Multisystem bus
interconnect

TOP VIEW
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CD22101 Terminal Diagram
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CD22102 Terminal Diagram
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CD22101, CD22102 Types
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DECODER TRUTH TABLE

CD22101, CD22102 Types

Address Select Address Select
A B C D A B C D
o 0 0 o X1Y1 & X1'y1 o 0 o0 1 X1Y3 & X1'Y3’
1 0o o0 o X2Y1 & X2'Y1 1 0o o 1 X2Y3 & X2'Y3'
0o 1 o0 o X3v1 & X3'v1 0 1t 0 1 X3Y3 & X3'y3'
1 1 0 0 X4Y1 & X4'Yt 1 1 0o 1 X4Y3 & X4'Y3
o 0o 1 0 X1Y2 & X1'Y2' o 0 1 1 X1Y4 8 X1'v4
1 0 1 0 X2Y2 & X2'v2' 1 0o 1 1 X2Y4 & X2'v4'
0o 1 1 0 X3Y2 & X3'Y2' 0o 1 1 1 X3Y4 & X3'Y4'
1 1 1 0 X4Y2 & x4'Y2' 1 1 1 1 X4Y4 & X4'v4'
CONTROL TRUTH TABLE FOR CD22101
Function Address Strobe Data Select
A B C D
Switch On 1T 1 11 1 1 15 (X4Y4) &
15’ (x4'vq’)
Switch Off 1 T 1 1 0 15,(X4Y4) &
15’ (X4'Y4)
No Change X X X X 0 X X X XiX
1 = High Level; 0 = Low Level; X = Don‘t Care
CONTROL TRUTH TABLE FOR CD22102
Function Address Ka Kp Select
A B C D
Switch On 11 1 1 0 15 (X4Y4) &
15' (X4'v4')
Switch Off 1111 0 1 15 (X4Y4) &
15' (X4'Y4')
All Switches X X X Xx 1 1 All
ottt
No Change X X X X 0 o XX XX

1= High Level; 0 = Low Level; X = Don"t Care
#In the event that K, and Ky, are changed from levels 1,1 to 0,0 Kp should not be altowed to go to 0 before Ka,
Otherwise a switch which was off will inadvertently be turned on.
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CD22101, CD22102 Types

STATIC ELECTRICAL CHARACTERISTICS

LIMITS at Indicated Temperature { C)

SUPPLY VOLTAGE (Vpp) » +2.5V; Vgg = 2.5V

CHARAC- CONDITIONS Values at —55,+25,+125,apply to D,F,H pkg | Units T
TERISTIC Values at —40,+25,+85,apply to E pkg ;?a
Vis |Vop|-55 [—40 | +85[+125 +25 8
V) 1 (v) Min.| Typ. | Max. 2 200
CROSSPOINTS -
o
Quiescent ~ | 5] s] 5] 150] 150] - [oo4 5 g
Device Cur- ~ {10 | 10 10 | 300[300] - [00a | 10] ,a s
rent, Ipp — |15 [ 20} 20 | e00| 600{ — { 0.04 20 e
Max. ~ |20 [100] 100 |3000{3000[ - | 0.08 | 100 - TNPUT SIGNAL(Vig 1V
92¢s-31828
ON Resist- Anv Switch = 5 (475 | 500 725) 800| — 225 600 Fig. 3 — Typical ON resistance as a function of
ance Y Swi - |10 [ras14s | 2057230l - [ e T1s0] input signal voltage at Vpp = ~Vss=
Ron Max Vig= ~ |12 J1oo] 110 155} 175] — 75 | 135
Oto VDD _ 15 70 75 110] 125} — 65 96 I SUP:’LY VOLTAGE (Vpp) = #5V; Vg + —5V
o T R -|-1-12 |- T oot
1 1s
AON Resist- | Between — 110 - | - — | -1~ 10 - §' ° H
ance, any two _ 12 _ _ _ _ _ 8 _ Q g AMBIENT TEMPERATURE (T,
ARgN switches ~Ts — 1 _ N R 5 — 5
£ rsp
OFF Leak- | ) switches s THHT
age Current| * ) - 0,18 )18 +1000 - 1 #1004 nA 5 50 okl
1L Max. H
CONTROLS o
- 4
Input Low OFF switch - 5 1.5 - - 1.5 . ) NeuT s‘mNAL(v;,)—v 92¢8-31830
Voitage - 10 3 — - 3 Fig. 4 — Typical ON resistance as a function of
VL Max. 1 <0.2 uA; P 2 3 v input signal voltage at Vpp = —Vgg=
- = - 5V
Input High | ON switch — 5 3.5 3.5 — — [00] SUPPLY VOLTAGE (Vop) ++7.5V: Vgs +~7.8v [T
Voltage, | seeRgy | — [10 7 7] - - “ bt Teust R oRE eyt ST
V) Min. . | characteristic|” _ [ 15 1 ITH = _ 1 ] 2
37
[=]
{nput : e
Current, Any control | 0,18] 18 [+0.1 ] 0.1 1] +1} — |#10-5 [ +01 HA § Y
Iy Max. g L
* Determined by minimum feasible leakage measurement for automatic testing. é E
T 251
; =
Eessasishie
s} @ T
-0 -8 -6 -4 -2 0 2 4 8 B8 ]

INPUT SIGNAL (Vig)— Vv 92¢s- 31629
Fig. 5 — Typical ON resistance as a function of
input signal voltage at Vpp=—Vss=
7.5 V.

00| Emanssuassanma;
AMBIENT TEMPERA . 280 TR
BIENT TEMPERATURE (Ty) = 25°C | ANMBIENT TEMPERATURE [7,) «25° AMBIENT TEMPERATURE (Ta )= 25°C
SUPPLY VOLTAGE (Vpp)* 10V SUPPLY VOLTAGE : Vppe +5, Vgs«~ 8V
= INPUT SIGNAL VOLTAGE (VMg)" 8V p-p L
I, td | SINE WAVE (1.77 V RMS)
~ ] DATA-IN VOLTAGE (Vpara-|N)=+8V
x% 2 : 2.5|LOAD CAPACITANCE (CL)*15pF Ciog* 0.4 pF
o TISUPPLY VOLTAGE (Vpp) = 3 H l ‘ ‘ | ! r"““j
% !{vgg) = z L 5| LOAD RESIST is Vou (RMS}
2 w 5 (R_)eiMA O—L-st
2 i 5 3 T
4 s g P 0ka,
Z 5 e [ = =
x - ] F VOLTMETER
£ H 25y 5 z ‘ BOONTON RADIO
x 5 MODEL 31~Ca
@ +7.5v 3 o OR _EQUIV.
e
T
HHHT
= ~! 10 Q
INPUT SIGNAL (Vig) =V ) 2 4 8 8 10
INPUT VOLTAGE {Vig)—V¥ s2c5-30265 102 103 104 10° 10§
o & i R i 5 i " INPUT SIGNAL FREQUENY (f;y)~ kHz 92¢S-30266
Fig. 6 — Typical ON resistance as a funccrlan of Fig. 7 — Typical switch ON transfer characteristics Fig. 8 — Typical switch ON frequency response

input signal voltage at Ty =25 C.

{1 of 16 switches).

characteristics.
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DYNAMIC ELECTRICAL CHARACTERISTICS st T4 = 26°C

CD22101, CD22102 Types

<140 AMBIENT TEMPERATURE (T i 25%C
SOURCE RESISTANCE [Rg}v600 0

~120| LOAD RESISTANCE (R )=6000

co“o"r'o“s L'MlTs 2 INPUT SIGNAL (Vig)> | V RMS
CHARACTERISTIC T Tr Tvelv uNITS| |7 S E
is L Vis DD T
kHz | kQ | (V) | (V) Min.| Typ.]Max. ‘i"_so X <
Q 8y
CROSSPOINTS 3 B N
S ol | | ‘o2
Propagation Delay Time, (Switch ON) 5 5 - 30| 60 E N
Signal Input to Qutput, tpy . tpL 1 - 110 |10 10 - 15| 30 | ns g"c’" 1 "r <
15 15 - 10| 20 O I S _N,,_,“,,. —t
CL:SOpF;tr'tf=20ns ol 4 gyl oy i bl s
o 2 3 a
FrequenCY Response, .1 l ! ] 5 l 10 - 40| - MHz * mpu'r SIGNAL r;sousucv(:?,) - hHz ] Isozcs-alul v
{Any Switch ON} Sine wave input, Fig. 8 ~ Typical crosstalk between switches as a
- \") os function of signal frequency.
20log — = -3 dB
Vis
-140 AMBIENT TEMPERATUNE(TAPZQ‘C
OURCE RESISTANCE (Rgj =600
Sine Wave Response, (Distorti : : 2‘: : _ 0 2; _ S ;:D RES'STIANCE (RL)fsoo 2
. ion 10 - jo.2s| - % g L T ;
1 1 75115 — 0.15] — I‘_ +1}>T.—7.5v, v Rws
de‘ +8V,~5V, 2VRNS
Feedthrough 16 | 0.6 2|10 - [-96 | ~ | dB @ ~80|
All Switches OFF (See Fig. 24) Sine wave Input g BN
. - ] Vop*+2.5 v, Vg=—2.8 V \
Frequency for Signal Crosstalk - l 0.6 l 1T 10 2 a0
Attenuation of 40 dB - | 25) - [wmHz | 2T \
Attenuation of 95 dB (See Fig. 23) Sine wave input 0. kHz ¥ o0 ﬁ
Capacitance, s el
X, to Ground - |- i- - 25| - ot ! 0 lo? o ot
Y to Ground _ _ B _ 60 _ F INPUT SIGNAL FREQUENCY (f;g) — kHz 92C5-31626
n p Fig. 10 — Typical feedthrough, any OF F switch as
Feedthrough - - - - 06} ~ a function of frequency.
CONTROLS ,S:fge
- 10°8| AMBIENT TEMPERATURE (T, ye2stc | _|
Propagation Delay Time, High Impedance] Ry = 1 k2, § [= 500 [1000 RN >
to High Level or Low Level, tpzpy, tpzy. | €| =50 pF, 10 — 230 | 460 e . [ ! IR
Strobe to Output, CD22101 t, 4=20ns |16 | 15 - J170| 340 3" HEE S =
x Qo
5 |- |s15 1000 g 1; gl
Data-In to Output, CD22101 17 110 |- {220/ 440 R e A My
15 |— 170 340 R Enei i i
§ |- 500 |1000 Sl A p—prry
K, to Output, CD22102 10 |- |215{ 430 3 FHE -
15 |- |160 | 320 § L1
5 480 | 960 to iy d JH | + s
-_— 8 4 -
Address to Output, 18 |10 - 225 | 450 o SWITCHING | FREQUENCY u,)—nu; szcsv;:;ll
CD22101, CD22102 15 _ 155 | 300 ns Fig. 11 — ;‘ypic.'vl dy:;am{c power dissipatio;r as s
[} tching freq for
Propagation Delay Time, High Level or 5 — 450 { 900 €D22101. i’
Low Level to High Impedance, tpyz, tp| 7 10 - 200 | 400 y
Strobe to Output, CD22101 16 | 15 - {135 | 270 °
[ — 450 | 900 Voo
Kp to Output, CD22102 10 - 200 | 400 A '
15 - |30 { 260 ves :
.
5 - 450 | 900 :
Data-in to Output, CD22101 10 - 165 | 330 7
15 - 116 { 220 :
5 - 280 | 560
Ka* Ky to Output, CD22102 J 10 |- {130 | 260
15 - a0 | 180
* RMS 92¢S-31627

® Paak-to-peak voltage symmetrical about VDD unless otherwise specified,

2

Fig. 12 — Quiescent current test Circuit.
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CD22101, CD22102 Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C (cont'd)

Voo
COND S vn°'~,.<° >
ITION LIMITS [ 24
CHARACTERISTIC UNITS! 2 pam 23
fis | RL Vis®| VDD Vss :: :f [ wote:
kHz| KQ | (V) | (V) [Min.| Typ.|Max. o L S P
CONTROLS (cont'd) pee e e useo
—8 17— INPUTS T0 EITHER
5 425 | 850 Ho s
- 1" 1
Address to Output, RL=1k, 18 |10 — | 190| 380 e M S
CD22101, €D22102 Cy =50 pF, 15 — 130 ] 260 Ess 92¢s - 31632
- , t,,t:=20
Minimum Strobe Pulse Width ty it ns 5 — | 260 | 500 Fig. 13 — Input current test circuit.
CD22101 10 - 120 | 240
15 — 80 | 160
Address to Strobe Setup or Hold Times, 5 - |-160 0
tgy. the CD22101 19 110 |- |-70| o
15 — | -50 0
Strobe to Data-In Hold Time, 5 - 200 | 400
Time, thyy(; thH. CD22101 20 {10 |- | 80] 160
15 |[— | 60] 120] pe
Address to K, and Ky, Setup or Hold Tirmes, 5 - |-160 0 Yoo
tgy, tH, €D22102 10 - | -70 0 0.1 uF
SUH 15 |- l-s0| o soowrT :
Minimum KKy, Pulse Width, ty 5 - 375 | 750 A TN
€D22102 10 |- | 160 320 e sL
15 — 110 | 220 cp4o29 - Q! Q3 —2 23}—sat
CLK Q2 [ 3 2
Minimum K, Pulse Width, tyy 5 - 425 | 850 oLk o3 >——i4" : 215
€D22102 10 |- |175] 380 ¢ L b u
15 — 120 | 240 oy : :7 L]
Minimum Ky, Pulse Width, tyy 5 [- |200] 400 U A
CD22102 \J 10 |- | 9| 180 os nooe
15 — 70 | 140 2K
Control Crosstalk, 100 l 10 5 - s - vest FAAS
Data-In, Address, or Strobe Square wave | 21 m NOTE
to Output, input =5V, {peak), CLOSE SWITCH 5 AFTER AFPLYING Voo
t.,t5=20 ns, Fig. 14 — Dynamic power dissipstion test circuit
R.=1kQ2 for CD22101.
s
Input Capacitance, Cypy Any Control - - 5| 75| pF
Input
Voo
) 24 Q3
42 23— v
3 3 I oN Vie Doso% 50%
) 20, : 0_1 o
$ cozeroz |3 | Vis Vo .
: 174 ! ok 80 pf VP;DH fPHL
10 5 o v, 50% 50 %
it 1 as °
12 13 =
iy 92¢5- 30273
SW= ANY CROSSPOINT
“vss 92¢s-31633 STROBE = DATA-IN =Vpp

Fig. 15 — OFF switch input or output leakage
current test circuit (16 of 32
switches).

Fig. 16 — Propagation delay time test circuit and wave-
forms (signal input to signal output,
switch ON).
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CD22101, CD22102 Types

Voo
STROSE

L
:

DATA~IN o

STROBE
Voo

SW = ANY CROSSPOINT

Vop
DATA-IN
v o
Vis sw o8
Y 50 pF Voo
VDS
o J
-

fso% \ / 50% F5ox \
s
]
= Pz
90%
10%
tonz
92CM-30274

Fig. 17 — Propagation dela) y time test circuit and wavefarms [strobe to signal
output, switch Turn-ON or Turn-OFF).

DATA (N
v,
Voo o0
pata N fso%
0
pzn
Via sw Vos Yoo
vol
1%q 50pF o— 0%

Sws ANY CROSSPOINT
STROBE » Vpy,,

Voo
Voo
DATA IN
1ka Ao So%
frzt
Vis sw Vos Voo — =Y g0y
= Vo‘

150 pF o

92CM-30275

Fig. 18 — Propagation delay time test circuit and wavefarms (data-in to signal output,

switch Turn-ON to high or low level).

ADDRESS=)

ADDRESS=0

SW=ANY CROSSPOINT
STROBE = Vgo

VoD
ADDRESS S0%
4

92CM-30276

Fig. 19 — Propagation delay time test circuit and waveforms (address to signal output,

switch turn-ON or Turn-OFF).

stroee { A\

ADDRESS

OUTPUTOF SWITCH
ADDRESSEQ

€:
IF SETUP AND HOLD TIMES PROVIDED ARE TOO SHORT
AN UNADDRESSED SWITCH MAY BE TURNED ON OR OFF
SIMULTANEOUSLY WITH THE ADORESSED SWITCH.

92CS-31634

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

NOTE:
SET ALL SWITCHES TO OFF INITIALLY. APPLY ng'o
TO ALL X INPUTS AND RETURN ALL Y QUTPUT:

Vgs THROUGH IK. ADDRESS XiY2 (ABCD) WITH y= 10Kz

92C5-31638

Fig. 21 — Strobe to Data-In hold time ty. for CD22101.
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CD22101, CD22102 Types

CONTROLS

X(N) Sw YN

1k 1ok

SW «ANY CROSSPOINT

lthu-]
Voo —
CONTROL
0

92CM-30277RI

Fig. 22 — Test circuit and waveforms for crosstalk ({contro! input to signal output),

v, SW

OFF

60010 600
SW V,

600 8. €000

o

SW=ANY CROSSPOINT 92Cs- 31657

Fig. 23 - Test circuit for crosstalk between switch
circuits in the same package.

qredter |

™ (3.887-4.089) ]
92CS- 31659

Dimensions and pad layout for CD22101H.

Dimensions in parentheses are in millimeters
and are derived from the basic inch dimensions
as indicated. Grid graduations are in mils (1 03
inch).

ANY
. OFF v,
i SWITCH os

6000 600 a

_ Vos
ISOLATION {dB)+ 20 LOG v
is

92CS- 31658

Fig. 24 — Test circuit for feedthrough
{any OFF switch).

80 100 120 140 156

154 - 162
(3.912-4.114}

° |.._ 4-10
(0.102-0.254)
k

153 - 181
(3.887-4.089)

92C$-31660

Dimensions and pad layout for CD22102H.

The photographs and dimensions of each CMOS
chip represent a chip when it is part of the wafer.
When the wafer is separated into individual
chips, the angle of cleavage may vary with
respect to the chip face for different chips. The
actual dimensions of the isolated chip, therefore,
may differ slightly from the nominal dimensions
shown. The user should consider a tolerance of
-3 mils to +16 mils applicable to the nominal
dimensions shown.
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