Telecommunication Circuits

CD54/74HC22106, CD54/74HCT22106

QMOS 8 x 8 x 1 Crosspoint
Switch with Memory Control

Type Features:

64 analog switches in an 8 x 8 x 1 array
On-chip line decoder and control latches

Ron resistance 95 ohms @ Vec = 4.5V
CD54HC/CD74HC types: 2 to 10 V operation
CD54HCT/CD74HCT types: 4.5 to 5.5 V operation
Analog signal capability: Vee 2

The RCA-CD54/74HC22106 and CD54/74HCT22106 are
digitally controlled analog switches which utilize silicon-
gate CMOS technology. The CD54HC/74HC22106 types
feature CMOS input-voltage-level compatibility and the
CD54HCT/74HCT22106 feature LSTTL input-voltage-level
compatibility.

The Master Reset has an internal pull-up resistor and is
normally used with a 0.1 uF capacitor. During power-up all
switches are automatically reset. The crosspoint switches
will reset with MR = 0 even if CE is high. A 6-bit address
through a 6-line-to-64-line decoder selects the transmission
gate which can be turned on by applying a logical ONE to
the DATA inputand logical ZERO to the STROBE. Similarly,
any transmission gate can be turned OFF by applying a
logical ZERO to the DATA input while strobing the STROBE
with a logical ZERO.

The CE pin allows the crosspoint array to be cascaded for
matrix expansion in both the X and Y directions.

The CD54HC and CDS54HCT devices are supplied in the
28-lead dual-in-line frit-seal ceramic packages (F-suffix).
The CD74HC and CD74HCT devices are supplied in the
28-lead dual-in-line plastic packages (E-suffix).
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Advance Information/
Preliminary Data

Automatic power-up reset by using a 0.1 uF capacitor at the MR pin

Family Features:
= Wide operating temperature range:
CD74HC/HCT: -40 to +85°C
» CD54HC/CD74HC types:
2 to 10 V operation
High noise immunity:
N = 30%, Nin =30% of Ve, @ Vec =5 Vand 10V
m CD54HCT/CD74HCT types:
4.5 to 5.5 V operation
Direct LSTTL input logic compatibility
ViL=0.8 V Max., Viy =2V Min.
CMOS input compatibility
h<1uA @ VoL, Vou

a5 —— 1® 28— a4
STROBE —{ 2 27— a3
CE— 3 26— A2
pavTa—+ 4 25— a1
Vgg — 5 24— AG
Xxo— 6 23— X1
x2—f 7 22— x3
xa— 8 21— x5
X6 — 9 20— X7
MR — 10 19— vpp
Y7 — 1t 18— vYo
Y6 — 12 17— YI
Ys — 13 16— Y2
ve T L] gy S
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Telecommunication Circuits

CD54/74HC22106, CD54/74HCT22106

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vcc):

(Voltages reference 10 groUnd) ... ... v vt oottt ittt et e e e -05to+11V
DC INPUT DIODE CURRENT, Iik (FOR V) < -0.5VOrVi>Vec+ 0.5 V). ottt aaaines +20 mA
DC OUTPUT DIODE CURRENT, lox (FOR Vo < -0.5 V or Vo > Vcc +0.5 V)
DC TRANSMISSION GATE CURRENT .. .ottt ittt ittt ettt et ettt e e e e e e e e e e e e aa i
POWER DISSIPATION PER PACKAGE (Po):

FOr Ta=-4010 +60°C (PACKAGE TYPE E) ..ottt ittt e e ettt e e e e aeeas 500 mW

For Ta =60 to +85°C (PACKAGE TYPEE) .....virriti i Derate Linearly at 12 mW/°C to 200 mW

FOr Ta=-5510 +100° C (PACKAGE TYPE F) .ottt e e e e et e e e e e 500 mW

ForTa=10010+125°C (PACKAGE TYPE F) .. ittt i e Derate Linearly at 12 mW/°C to 200 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPEF .. ..ot iiiiii e -55to +125°C

07X 1 = I = =3 -40 to +85°C
STORAGE TEMPERATURE RANGE (Tsy) -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING) FOR 10 s MAX.:

At distance 1/16 £ 1/32in. (1.59 £ 0.79 mm) from case for T0S MaX. . ... ottt et +265°C

RECOMMENDED OPERATING CONDITIONS:

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

LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply Voltage Range (For Ta = Full Package Temperature Range) Vcc:
CD54/74HC22106 2 10
CD54/74HCT22106 45 55
DC Input or Output Voltage Vi, Vo 0 Vee
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Fig. 1 - Typical “ON” resistance as a function of input signal Fig. 2 - Typical “ON" resistance as a function of input signal
voltage. voltage.
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Telecommunication Circuits

CD54/74HC22106, CD54/74HCT22106

STATIC ELECTRICAL CHARACTERISTICS

CD74HC22106/CD54HC22106 CD74HCT22106/CDS4HCT22106
TEST .7QHC/54HC 74HC S54HC TEST 74HCT/S54HCT | 74HCT 54HCT
CONDITIONS TYPES TYPES TYPES CONDITIONS TYPES TYPES TYPES
CHARACYERISTIC UNITS
-40/ -55/ -40/ -55/
+2§°C +25°C
+85°C +125°C +85°C +125°C
Vi o |Vec v, Vee
v mA \2 v v
Min |Typ |Max [Min |Max |Min |Max Min | Typ |Max | Min [Max | Min |Max
High-Level 2 |115|— | — {15 — {15 ]| — 45
Input Voltage Vi 45 (315 — | — |3.15] — |3.15] — — to 2 — | — 2 — 2 — \
9 |63 | — |— |63 — |63 | — 55
Low-Level 2 — | — 05| — (05 ] — [05 45
Input Voltage Vi 45| — | — 135 — [1.35 — [1.35 — to{—|—|[08|—~ |08B] — {08 v
g — = |27 = 27| — |27 5.5
Input Leakage Vee Any Voltage
Current I or 10— | — 01| — {1 | — | &1 Between 55| — — |F0] — (1} — | £ HA
{Any Control) Gnd Vee & Gnd
Quiescent Device Vee Vee
Current lee ar 10— [ — 5 — |50 { — (100 or 55— | — 2 — |20 | — | 40 HA
(with MR = 1) Gnd Gnd
Off Leakage All
Current 'S i m00|—|—|(01] — 1 — 1 — 56| — | — |01 | — 1 — 1 HA
{with MR = 1) OFF
“On” Resistance Vee 2 — |470 |700 | — |875 | — [1050
Ron to 45| — |64 |95 | — 120 — [140 — 451 — |64 [95 | — |120| — [140 ¢]
Gnd 9 — |45 |70 | — |90 | — [100
Veez 45| — |58 {85 | — t110| — |130 — 45| — |58 |8 | — [110] — [130 9]
9 — |40 |80 | — |80 | — | 90
"On" Resistance Voo e Rl Bl el Vee
Between Any Two to 45| — (25 | — - | = |- |- to 45 | — (25 | — | — | — [ — | — 0
Channels ARoa | Gnd 9 [— 23| — | - — [~ 1]— Gnd
': ] J “oN" A{TTENUA‘WI‘O‘N J ‘: g's’gf;\', | l
- | i i ] i 1S e
I gHINg o
2o VoD - 4.5V : 20 ‘ A ‘ <f 4
Vgg - -45V = i -
30— Vp-p : + 38 -30 “ON" ATTENUATION i B
= Ag = Ry - 600 O : Z = 5 b
8 ol Ta=25°C ' [ z ) sz
= ¥ ! : . :
S 50 4 5 & 5 . 0%
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Fig. 3 - Typical "ON” resistance and crosstalk as a function of Fig. 4 - Typical "ON" switch attenuation and “OFF” switch feed
frequency. through as a function of frequency.
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Telecommunication Circuits

CD54/74HC22106, CD54/74HCT22106

SWITCHING CHARACTERISTICS

LIMITS
25°C -40°C to +85°C -55°Cto +125°C
CHARACTERISTIC TEST CONDITIONS | Vss Vee UNITS
HC HCT 74HC 74HCT 54HC 54HCT
Min [Max |Min |Max | Min |Max |Min |Max [ Min |Max | Min |Max
CONTROLS
Propagation Delay Time: tezn 0 2 — 1370 — | — | — |35 | — | — | — |400 | — | —
Strobe to Output 0 45 — 10| — [120 | — |125| — (135 | — |135 | — | 150 ns
(Switch Turn-on to 0 9 — |85 t—-|—F— |70 | == |—|75 |~ |-
High Level)
Data-in to Output tezn 0 2 — |20 — | = | —je55 | — | — | — |20 | — | —
(Turn-on to High Level) 0 45 — |75 | — |8 |— |8 | — (9 | — [90 | — |100 ns
0 9 |—|so|—|—|—[s5|—|—|— |60~ |~
Address to Output tpzn [ — |30 — | — | — {400 | — | — | — {420 — | —
{Turn-on to High Level) 0 45 — |110| — [120| — |125{ — [135| — |135| — | 150 ns
0 9 — |6 | — == | —}—]— |8 ]|~ ]|—
Propagation Delay Times: tenz 0 2 — 400} — | — | — |20 — | — | — [400| — | —
Strobe to Output o} 4.5 — 138 | — [150 | — |155| — {170 | — |160 [ — | 180 ns
(Switch Turn-off) 0 9 — ]9 |l—-|—-}—=1t100|—=|(—|—|n0(—1|—
Data-in to Output tez 0 2 — 240 | — | — [ — |25 | — | — | — |270 | — | —
(Turn-on to Low Level) RL = 10kQ 0 45 — |75} — |8 |— {8 |— |9 | — |9 | — |100 ns
C. =50 pF 0 9 — |50 |—-—|—|—|5|—|—f|— |60 |—|—
Address to Output tenz t,ty=6ns 0 2 — |420) — | — | — [440| — | — | — |460 | — |} —
{Turn-off) 0 4.5 — |[140| — |150 | — |185 | — |170 | — [165} — | 180 ns
0 9 — 95 | —-|—|—j100)|— | — | — 105 — | —
Minimum Set-up Time tsu 0 2 Bs|—|—-1—]1490|—|—]— |45 |— |- ]| —
Data-in to Strobe, Address 0 4.5 20| — |20 | — |20 — 20| — 20|~ |20 | — ns
0 9 15 | — — — 15— | — — 115} = |- —
Minimum Hold Time tH 0 2 8 | —|—-]|—]|9%|—|—1—|9!-|—-|—-
Data-in to Strobe, Address [¢] 45 {25 | — |25 | — |25 | — |25 — [25 | — [ 258 [ — ns
¢} 9 20|—-|—-|—]l2o|—-—1—|—120(—]|—|—
Minimum Strobe Pulse Width tw o 2 20| — | — | — |20 — | — | — |20 — | — | —
0 45 485 | — |55 | — |55 | — |65 | — |60 | — | — | 70 ns
o} 9 | —t—|—|30|—|—]—=({38|—=|—=]—
Maximum Switching Fo 0 2 o7{—|—-|— (06— |—|—lO5|—|—|—
Frequency 0 45 |30 — [28]| — |28 | — |26 | — |27 — [25| — MHz
0 9 7 - |- |- |65 —=—}— 11— |60 —|[—|—
Input (Control) Cy
— — — |10 | — 10 § — | 10 10 | — 10 | — | 10 pF
Capacitance
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Telecommunication Circuits

CD54/74HC22106, CD54/74HCT22106

ANALOG CHANNEL CHARACTERISTICS

LIMITS
25°C -40°C to +85°C -55°C lo +125°C
CHARACTERISTIC TEST CONDITIONS | Vs Vss Vee UNITS
HC HCT 74HC T4HCT S4HC 54HCT
Min [Max |Min |[Max | Min (Max | Min |Max | Min |Max | Min [Max
Propagation Delay Time tere R.=10kQ — 0 2 —jo | —|—-—[=|8|=—|=-1—=]3B]— |~
Signal Input to Qutput teLn C. =50 pF —_ 0 4.5 —l20 | — 20 | — }t22{ ~ |22 | — |25 | — | 25 ns
t.tr=6ns — — 9 — 1S5 |i—|—|—[|17|—|~({—]19]~|—=
Switch Frequency Typ. Typ.
Response @ -3d8 Rs = R = 600 Q) 2Vp-p|-2.25 | 2.25 5 5 MHz
2Vp-p | -4.5 4.5 6 6
Crosstalk Between Rs = R. =600 0} Typ. Typ.
Any Two Channels f=1KHz 2Vp-p|-2.25 | 2.25 -110 -110 a8
f=1MHz 2Vp-p[-2.25 | 225 -53 -53
2vp-p| -45 | 45§ -55 -55
Switch “OFF" Typ Typ
-40dB Feed Through Rs = R = 600 Q 2Vp-p | -2.25 | 2.25 7 7 MH
-Frequency 2Vp-p| -445{ 4.45 8 8
Total Harmonic Typ. Typ.
Distortion THo L= 10kO 4Vp-p|-2.25 | 2.25 .05 .05
f=1kHz sinewave |8Vp-p| -4.5 45 .05 .05 %
R. =600 0 4Vp-p[-225 | 2.25 0.25 0.25
f=1kHz sinewave {7Vp-p| -45 | 45 0.12 0.12
Control to Switch Typ. Typ.
Feed-thru Noise L= 10kQ 0 35 35 mv
(DATA IN, Strobe, t.t=86ns 10 0 10 65 65
Address)
Capacitance Co Typ. Typ.
X, to Gnd f=1MHz 0 10 48 48 pF
Y, to Gnd t=1MHz 0 10 44 44
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Telecommunication Circuits

CD54/74HC22106, CD54/74HCT22106
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Fig. 5 - Functional diagram. 92CL-39263
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CD54/74HC22106, CD54/74HCT22106

SW *ANY CROSSPOINT -

SW= ANY CROSSPOINT
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Fig. 6 - Propagation delay time test circuit and waveforms (strobe
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Fig. 7 - Propagation delay time test circuit and waveforms (data-
in to signal output, switch Turn-ON to high or iow level).
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Fig. 8 - Propagation delay time test circuit and waveforms (address
signal output, switch Turn-ON or Turn-OFF).
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5V
HC or CMOS
Qutpui

Telecommunication Circuits
CD54/74HC22106, CD54/74HCT22106

T"cc
Control
Input
‘t]ﬁsv_l——L
[

HC
22106 -
Analog
Input
o5y 2]
#HC Logic for CMOS Inputs
HCT Logic for TTL inputs

Analog Output

Vss

- 92CS-39277
GND
Fig. 9 - Typical single-supply connection for HC22106.

5V
5V
CD4000A/B
Vee CMOS Bipolar Vee
Output C[ﬂﬂ":"
npu
5V HC22106 | am Analog Ouiput
ov
Analog
sV
Input >—
SV 5105V

SV

92CS-39278
Fig. 10 - Typical dual-supply connection for HC22106.
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1KQ TVCC
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Analog
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*For CMOS Input Levels Use HC03 Logic Type 0-10V
For FTL Input Levels Use HCTO03 Logic Type

T
signal is 0-10 V.

GND
Fig. 11 - Use of HC/HC T03 when control signal is 0-5 V and analog

92CS8-39279
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22106 [t SV
Analog
tnput D>
0-5V
Vss

G—ND
Fig. 12 - Typical single-supply connection for HCT22106 with TTL
input.
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