Technical Data

CD54/74HC4067 File Number 1783
CD54/74HCTA4067

Advance Information/

Preliminary Data
High-Speed CMOS Logic
COMMON _ 1 ~ 24
INPUT/OUTPUT — | ';; cC
17— — 1
- o 16-Channel Analog
a 21 s -

o o Multiplexer/Demultiplexer

14— oAl

13~ o hz Type Fealures:

'2'—; s ® Wide analog input voltage range:

:’——s TJ::: ® Low “on" resistance:

0—2 e

AL e € 70 Qtyp (Vec = 4.5V)

s s 60 Q typ (Ve = 6V)

onp3 P55 ® Fast switching and propagation speeds
TOP VIEW 9205-39909 ®m “Break-before-make” switching: (6 ns typ @ 4.5V)
TERMINAL ASSIGNMENT W Available in both narrow and wide-body plastic packages

The RCA-CD54/74HC/HCT4067 are digitally controlied Family Features:
analog switches which utilize silicon-gate CMOS technol- ® Fanout (Over Temperature Range):
ogy to achieve operating speeds similar to LSTTL with the Standard Qutputs - 10 LSTTL Loads
low power consumption of standard CMOS integrated Bus Driver Outputs - 15 LSTTL Loads
circuits. B Wide Operating Temperature Range:

CD74HC/HCT: -40 to +85°C
Balanced Propagation Delay and Transition Times
Significant Power Reduction Compared to LSTTL
Logic ICs
Alternate Source is Philips/Signetics
CD54/74HC Types:

2 to 6 V Operation

High Noise Immunity:

These analog multiplexers/demultiplexers control analog
voltages that may vary across the voitage supply range.
They are bidirectional switches thus allowing any analog
input to be used as an output and visa-versa. The switches
have low “on” resistance and low “off” leakages. In addi-
tion, these devices have an enable control which when high
will disable all switches to their “off” state.

The CD54HC4067 and CD54HCT4067 are supplied in 24- N = 30%, N = 30% of Ve, @ Vee = 5V
lead duai-in-line frit-seal ceramic packages (F suffix). The W CD54/74HCT Types:
CD74HCA4067 and CD74HCT4067 are supplied in 24-lead 4.5 to 5.5 V Operation
dual-in-line, narrow-body plastic packages (EN suffix), in Direct LSTTL Input Logic Compatibility
24-lead dual-in-line, wide-body plastic packages (E suffix), V.= 0.8V Max., Viy =2V Min.
and in 24-lead dual-in-line surface-mount plastic packages CMOS Input Compatibility
(M suffix). Both types are also available in chip form (H h=1uA @ VoL, Vou
suffix).
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Fig. 1 - Functional diagram. 0= Low Level
X = Don't Care.
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MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vcc):

{Voltages referencedtoground) ............ ... 05t~ 7V
DC INPUT DIODE CURRENT, Ik (FOR V; < -0.5 VOR V, > V¢ +0.5V) ... =20mA
DC OUTPUT DIODE CURRENT, lox (FOR Vo <<-05VOR V. > Ve +05V) ... oo +20mA
DC DRAIN CURRENT, PER QUTPUT (lo) (FOR -0.5V < Vo< Vec+05V) ..ol P £25mA
DC Vec OR GROUND CURRENT (lec)

................................................................................. +50mA
POWER DISSIPATION PER PACKAGE (Po):
For Ta =-4010 +60° C (PACKAGE TYPE E) . ... ittt ittt e e e e e e s 500 mW
For Ta=+60t0 +85°C (PACKAGE TYPEE) ... .. o0 i Derate Linearly at 8 mw/°C to 300 mW
For Ta=-5510 +100°C (PACKAGE TYPE F, H) ..ot i e et e e 500 mw

For Ta = +100 to +125°C (PACKAGE TYPE F, H)
For Ta = -40 to +70°C (PACKAGE TYPE M)
For Ty = +70 to +125°C (PACKAGE TYPE M)
OPERATING-TEMPERATURE RANGE (Ta):
PACKAGE TYPEF, H

........................................... Derate Linearly at 8 mW/°C to 300 mwW
........................................................................... 400 mW
............................................... Derate Linearly at 6 mW/°C to 70 mW

......................................................................................... -55to0 +125°C
PACKAGE TYPE B, M .. i e e e e e -4010 +£5°C
STORAGE TEMPERATURE (Tatg) - - oottt it i i ettt e e e e e e -65 to +1£0°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 + 1/32in. (1.59 £ 0.79 mm) from case for 10smax. ......... .. ... ... i il [ +265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)}
with solder contacting 1ead tips ONly .. ... ... e s +300°C
RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, nominal operating conditions should be selected so that operation is always within
the following ranges:
LIMITS
CHARACTERISTIC MIN MAX. UNITS
Supply-Voitage Range (For Ta = Fuil Package-Temperature Range) Vec:*
CD54/74HC Types 2 6 \
CD54/74HCT Types 4.5 5.5 Y
DC Input or Qutput Voltage Vi, Vour 0 Vee Y
Operating Temperature Ta:
CD74 Types .40 +85 oG
CD54 Types -65 +125 °C
Input Rise and Fall Times t,, t; (Control Inputs) ]
at2v 0 1000
at4s5v [¢] 500 ns
atéVv 0 400

*Unless otherwise specified, all voltages are referenced to Ground.
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STATIC ELECTRICAL CHARACTERISTICS

CD74HC/CDS4HC4067 CD74HCT/COS4AHCTADS7
TEST T4HC/54HC 74HC S54HC YEST 74HCT/54HCT | T4HCT 54HCT
CONDITIONS TYPES TYPE TYPE CONDITIONS TYPES TYPE TYPE
CHARACTERISTIC INITS
w | - i :
LOGIC | SWITCH +25°C 40/ 55: LOGIC ITCH +25°C -40/ 55/
v, Vi Vee +85°C | +125°C v, Vi +85°C | +125°C
v v v v v
Min | Typ | Max | Min |Max | Min [Max Min | Typ [Max [Min [Max | Min |Max
High-Level 2 |15 —|~—]185|— |15 —
Input Voltage Viee 45 |315| — | ~ {315 — [316] — — — 2l—-|—-12|—-12 |-
6 |42 | — | — 42| ~— |42 —
v
Low-Level 21— —1{os5|~ 05| — (05
input Voltage Vi 45| — | — |1.35| — [1.35] — {135 — - —({— |08 |~ |08 — |08
6 —- - ]18] - (18] — {18
Maximum “On™ Vee Vee 45| — |70 |60 — |200| — |240 Veo Vee — | 706 |160 | — | 200 | — | 240
or or or or
Resistance Ron Gnd Gnd 6 | — |60 [140| — [175| — |210 | Gnd Gnd - —-1=-1-/-1-1-
ic = ImA Vec Vee 45| — |90 |180| — |225| — |270 Vee Vee — |90 180 — |225 | — |270
to to to to Q
Gnd Gnd 6 | — (80 |60 — 200 — |240 | Gnd Gnd _ =~ -=1-1-
Maximum “On" - - 45| — |0 |~ |—|—]-|- — — -l ]l-]1—-1~-1—-1-
rasistance between
any two switches ARop| o B 6 [ — |85~ |~ |—|—|— “‘ — D R e e I e
Switch "Off” Voo ~ Veo
Leakage Current |, | E = Ve or 6 | — | — (08| — [+8 | — |8 JE=Ve or — | = |t08] — |8 | — |8
16 Channels Gnd Gng
Logic Vee
Input Leakage or — 6 — | = [0 — [ 1 — |+ s — — | = [0 — {2t [ = |1
Current | Gnd
pA
Quiescent Vee Vee
Device Current or — 6 |—|—} 8 |— |8 |— (160 or — —|—-18)|— |8 |— [160
1o = OMA lee Gnd Gnd
Additional
Quiescent
Device Current - - ol Bl Tl Ell Hlll Bl Bl Bl AR B — | 100360 | — 450 | — 1490
per input pin:
1 unit load Alce®
*For dual-supply systems theoretical worst case (V, = 2.4 V, V.. = 5.5 V) specification is 1.8 mA.
‘*Any Voltage Between V.. & Gnd.
HCT INPUT LOADING TABLE
INPUT UNIT LOADS*
So-S3 0.5
E 0.3

*Unit Load is Alec limit specified in Static Characteristic

Chart, e.g., 360 #A max. @ 25°C.




SWITCHING CHARACTERISTICS (Vec = 5V, Ta = 25°C, Input {,, 11 = 6 ns)

Technical Data

CD54/74HCA4067
CD54/74HCTA4067

CL TYPICAL
CHARACTERISTIC  (oF) HC T HCT UNITS
Propagation Delay Time: 15 6 6
Switch In to Switch Out touritoul
Swit¢h Turn Off
E to Out toy2otenz 15 23 23
Sn to Out tors tonz 21 | 21 ne
Switch Turn On
E to Out Yoz tozi 15 23 25
Sn to Out toz dozn 25 25
Power Dissipation Capacitance” Cep — 93 96 pF
*Cpp is used to determine the dynamic power consumption, per package.
Po=Cpp Vec fi+ X (CL + Cg) Vee? fo where: f, = input frequency f,= output frequency
C\ = load capacitance Cs = switch capacitance
Vec = supply voltage
SWITCHING CHARACTERISTICS (C. = 50 pF, Inputt, t, = 6 ns)
25°C - -40°C to +85°C -55°Clo +125°C
CHARACTERISTIC Vee HC HCT 74HC 74HCT 54HC 54HCT |UNITS
vV _[Min. [Max. |Min. [Max. [Min. [Max.|Min. [Max. [Min. [Max. [Min. [Max.
Propagation Delay Time  tpn 2 1l -1 |~ —198|(—|=i—[110| =] —
Switch into Out tenL 45 | — 15 — |15 — 19 | — 19 | — 22 | — 22
6 — ] - - —}186| -] -} —=]19| -]
Switch Turn-On 2 — 275 | — | — | — 345 — | — | — [415| — | —
Eto Out 45| — (55— |60 | — (69 | — |75 | — |83 | — | 90
ez, 6 — |47~ | -] =159 ]| —| =] =171 — | —
tezn 2 [—Javol ~ [ = [ =TJams| = [ = [ — [4s0| - | —
Sn to Out 45| — |60 | — |60 | — |75 | — 75| — 90| — | 9 ns
8 — 51 — — — 64 — — — 76 — —
Switch Turmn-Off 2 — |25 — | — | — {345 — [ — | — {415 — [ —
E'to Out 45 | — |85 | ~ |55 | — |60 | — |69 | — {83 | — | 83
terz 6 — |47 - -] - |59 | — | — — |7 —_ | -
Sn to Out tenz 2 — |20 — | — | — | 365 — | — | — | 436} — | —
45} — |58 | — | 58| — | 73| — | 73| — | 87 | — | 87
6 | — | 9| ~-|—-|—|6|—|=|—]74]|—|~—
g’::;éf::é;o") C — == w0~ 10| —1]w|— 10|10/ pF
ANALQG CHANNEL CHARACTERISTICS — Typical Values at Ta = 25°C
CHARACTERISTICS TEST CONDITION Vee HC/HCT UNITS
Switch Frequency Response Fig. 3 45 89 Mz
at - 3dB (Fig. 12) Notes 1 & 2
Sine Wave Distortion Fig. 4 45 0.051 %
Feedthrough Noise:
E to Switch Fig. 5 s TBE mv
S to Switch Notes 2 & 3 TBE
Switch "OFF" Signal Feedthrough Fig. 6 45 75 B
(Fig. 13)
Switch input Capacitance Cs - — 5 .
Common Capacitance Ccom — — 50 P

NOTES: 1. Adjust input level for 0 dBm at output, f = 1 kHz.
2. Vig is centered at Vo/2.
3. Adjust input for 0 dBm. at Vig
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1401~
| Ta=25°C
12°t GND=0V

100

80

40
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Veg=4.5V

o 1 2 3 4

INPUT SIGNAL VOLTAGE (Vig) ~ V

8 7 8 - 10

92CS-39810

Fig. 2 - Typical "ON” resistance versus input signal voltage.
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O.1pF

SWITCH
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METER
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92C§-39939
Fig. 3 - Frequency response test circuit.
VTC
6000 SWITCH
ALTERNATING VOos—
ON AND OFF
= tr,4<6ns 8008 == 10pF
ICONT = 1 MHZ O
50 % DUTY =
CYCLE Vee/2 - SCOPE
= 92C5-39841

Fig. 5 - Control-to-switch feedthrough noise test circuit.

ty=6ns

SWITCH INPUT

]

92€S-39914

Fig. 7 - Switch propagation-delay times wave forms.
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vce
SINE l
WAVE
vig—{t—1 SYGESH Vog—
10uF
_L 10KQ “=50pF
- I DISTORTION
= METER
veg/2
fig=1kHz TO 10 kHz l
92CS-36940
Fig. 4 - Sine wave distortion test circuit.
vee fis 2 1MHz SINE WAVE
Ve =V R=s508
C=10pF
el SWITCH
V|S’—‘ OFF vos
R _L ] c
= METER
Vee/2 Yee/2 =
92CM- 39840
Fig. 6 - Switch off signal feedthrough test circuit.
6ns
_ Vee
E or Sn
GND
OUTPUT:LOW

TO OFF
QUTPUT T HIGH
TO OFF 50%

— SWITCH ON SWITCH OFF SWITCH ON —

92C5-39359

Fig. 8 - Switch turn-on and turn-off propagation
delay times wareforms, for HC types.
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QUTPUT:LOW
TO OFF

QUTPUT IHIGH
TO OFF
-~ SWITCH ON "4‘— SWITCH GFF +* SWITCH ON —
92C5-39360

Fig. 9 - Switch turn-on and turn-ott propagation
delay times waveforms for HCT Types.

RBL= 1 ke Vce FOR tpLz AND 1 O Qout
GND FOR tp 7z AND tpz| T Oourd Yee pLZ PZI
Vec FOR tpyz AND tpzy NO GND FOR tpyz AND tpzy

C=50 pF 50 pF
= 92CS-39916RI = 92¢5-38435
Fig. 10 - Switch on/off propagation delay time test circuit. Fig. 11 - Switch in to Switch Out Propagation
delay time test circuit.
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Fig. 12 - Typical switch frequency response. Fig. 13 - Typical switch-olf signal feed through vs. frequency
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