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Analog Multiplexers/

Demultiplexers
High—Performance Silicon—-Gate CMOS

The MC54/74HC4051, MC74HC4052 and MC54/74HC4053 ufilize sili-
con—gate CMOS technology to achieve fast propagation delays, low ON
resistances, and low OFF leakage currents. These analog multiplexers/
demultiplexers control analog voltages that may vary across the complete
power supply range (from Vo to VEE).

The HC4051, HC4052 and HC4053 are identical in pinout to the
metal-gate MC14051B, MC14052B and MC14053B. The Channel-Select
inputs determine which one of the Analog Inputs/Qutputs is to be connected,
by means of an analog switch, to the Common Ouiput/input. When the
Enable pin is HIGH, all analog switches are turned off.

The Channel-Select and Enable inpuis are compatibie with standard
CMOS outputs; with puliup resistors they are compatible with LSTTI.
outputs.

These devices have been designed so that the ON resistance (Ron) is
more linear over input voltage than Rgn of metal-gate CMOS analog
switches.

For multlpIexers/demultiplexers with channel—select laiches, see
HCA4351, HC4352 and HC4353." ’
« Fast Switching and Propagation Speeds
o Low Crosstalk Between Switches
« Diode Protection on All Inputs/Outputs
Analog Power Supply Range (VGG ~ VEE) =2.01t0 120V )
Digital (Control) Power Supply Range (Voo — GND)=2.0106.0V
Improved Linearity and Lower ON Resistance Than Metal-Gate
Counterparts :
+ Low Noise -
¢ |n Compliance With the Requirements of JEDEC Standard No. 7A
o Chip Complexity; HC4051 — 184 FETs or 46 Equivalent Gates

HC4052 — 168 FETs or 42 Equivalent Gates
HC4053 — 156 FETs or 39 Equivalent Gates

LOGIC DIAGRAM
MC54/74HC4051

MC54/74HC4051
MC74HC4052
MC54/74HC4053

£
e
*

J SUFFIX
CERAMIC PACKAGE
CASE 620~10

N SUFFIX
PLASTIC PACKAGE
CASE 648-08

D SUFFIX
S0IC PACKAGE
CASE 751B-05

DW SUFFIX
SCIC PACKAGE
CASE 751G-02

DT SUFFIX
TSSOP PACKAGE
CASE 948F-01

ORDERING INFORMATION

MCB4HCXXXKJ
MC74HCXXXXN
MC74HCXXXXD

MC74HCXXXXDW

MC74HCXXXXDT

Ceramic
Plastic
SOIC
SOIC Wide
TSSCP

FUNCTION TABLE — MC54/74HC4051

Control Inputs

i

Select
Single—Pole, 8-Position Plus Common Off Enable C B A ON Channels
B L Uit Y X0
X0 L L L H X1
L. L L H L X2
AL L L H H X3
ANALOG 12 L H L L X4
INPUTS) | X3  MULTIPLEXER/ 3, COMMON L H L H X5
OUTPUTS | ygtwes| DEMULTIPLEXER [*7™ QUTPUT/ , L H H L X6
Y=t INPUT L H H H X7
2 H X X X NONE
X4 "
LX7—4-» Pinout: M054!74HC4051 (Top View) X = Don’t Care
o 11:3 Jec X2 X
SELECT | B~ F_II_H_H'WI_II_WI_II_I
INPUTS | ¢
ENABLE—
PIN16=Vgo
PIN7 =VEE )
PIN 8 = GND
Lo T2 [=] Lel [s] Le] [7] |8
X4 X6 X X7 X5 Enable Veg GND
10/95

© Motorola, Inc. 1995 3-615

REV7

@ MOTOROLA

ML ﬁ_‘a . Gy fl;ri‘o


http://www.dzsc.com/icstock/473/MC74HC4053AN.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

MC54/74HC4051 MC74HC4052 MC54/74HC4053

LOGIC DIAGRAM
MC74HC4052
Double—Pole,_ 4-Position Plus Common Off
X0 wn]
X1 B 1
15 XSWITCH et x
X2 =i
X3—11-<->
ANALOG | 271 ] COMMON
INPUTS/OUTPUTS 1 OUTPUTS/INPUTS
YOT—D
3
V=1 vyswiich  [e=—
Y2 vt
_Y3—<--|‘;
CHANNEL-SELECT [ A PIN 16 = Ve
WUTS L B PINT = Ver
6 PIN8 = GND
ENABLE

LOGIC DIAGRAM
MC54/74HC4053

Triple Single-Pole, Double-Position Plus Common Off

ANALOG
INPUTS/QUTPUTS

CHANNEL-SELECT
INPUTS

ENABLE

X0 XSWITCH e X
2 .
VO~ 15 ., | common
e YSWITCH ==Y | S TPUTS/NPUTS
20—54-;- 4
3 ZSWITCH  je-— 7
72| ——p] -
A ) ]
o0 PIN16=Vce
p PIN7=Vgg
c— PIN 8 = GND

NOTE: This device allows independent control of each switch.
Channel-Select Input A controls the X-Switch, Input B controls
the Y-Switch and Input C controls the Z-Switch

FUNCTION TABLE — MC74HC4052

Control Inputs
Select
Enable B A ON Channels _
L L L YO X0
L L H Y1 X1
L H L Y2 X2
L H H Y3 X3
H X X NONE
X=DontCare ~

Pinout: MCT4HC4052 {Top \few)

Voo X2 Xt

X3

l_ll—ll_ll_ﬂ_ll_ll_ll_l

P

L] o] 8] T

YO Yz Y Y3

61171 |8
Enable VEg GND

FUNCTION TABLE — MC54/74HC4053

Control Inputs
Select
Enable cC B A ON Channels
L L L L Z0 YO X0
L L L H 20 Yo X1
L L H L Z0 Y1 X0
L L H H 20 Y1 X1
L H L L Z1 Yo X0
L H L H Z1 YO X1
L H H L Z1 Y1 X0
L H H H Z1 Y1 X1
H X X X NONE
X = Don't Care

_ Pinout: M654ﬁ4HC4053 (Top vfew)

Vee Y X1

I_II_II_II_II—H_H—IFT

A

D}

L] el [aT [«

Yt YO Zi Z

Enable VEg GND

6 7 8
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MC54/74HC4051 MC74HC4052 MC54/74HC4053

MAXIMUM RATINGS*

Symbo! Parameter Value Unit This device contains protection
Voo | Positive DG Supply Voltage  (Referencedto GND) | — 0.5t0 + 7.0 v circuitry 10 guard against damage
(Referenced to VEE) — 0510+ 14.0 due to high static voltages or electric

fields. However, precautions must

VEg | Negative DC Supply Voltage (Referenced to GND) ~7.0t0+5.0 \ be taken to avoid applications of any
~ voltage higher than maximum rated

Vis Analog Input Voltage V\I/Egc 305 ;0 v voltages to this high—impedance cir-

_ . cuit. For proper operation, Vi, and
Vin Digital Input Voltage (Referenced to GND) -05toVog+05 | vV Vout should be constrained to the
range GND < (ViporVout) = Voo

| DG Current, Into or Out of Any Pin +25 mA Unused inputs must always be
PD Power Dissipation in Still Air, Plastic or Ceramic DIP§ 750 mw tied to an appropriate logic voltage
SOIC Packaget 500 level (e.g., either GND or Vo)
TSSOP Packaget A50 Unused outputs must be left open.
Tsig | Storage Temperature Range T ~B5 to + 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds °C
Plastic DIP, SOIC or TSSOP Package 260
Ceramic DIP 300

* Maximum Ratings are those values beyond which damage to the device rray occur,
Functional operation should be restricted to the Recommended Operating Conditions. .
tDerating — Plastic DIP; — 10 mW/°C from 85° to 125°C - o
Ceramic DIP: — 10 mW/°C from 100° to 125°C . . Tl
S0IC Package: - 7 mW/°C from 65°to 125°C . . _ o
TSSOP Package: = 6.1 mW/°C from 65° to 125°C T
For high frequency or heavy load considerations, see Chapter2, =~

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min | Max | Unit
Voo Positive DG Supply Voltage (Referenced to GND) | 2.0 6.0 Vv
(Referencedto VEE) | 2.0 12.0
VEE Negative DC Supply Voltage, Output (Referenced to -6.0 | GND '
GND)
Vis Analog Input Voltage - - . - | VEE | Veco
Vin Digital Input Voltage (Referenced to GND) GND [ Voo vV
Vio* Static.or Dynamic Voltage Across Switch 1.2 v
Ta Qperating Temperature Range, All Package Types -55 4125 | °C
T, t Input Rise/Fall Time o Vec=20V] 0 1000 | ns
(Channel Select or Enable Inputs) . Vgg=45V 0 500
Vec=60V | 0 400

* For voltage drops across switch greater than 1.2V (switch on), excessive Vg current may be
drawn;i.e., the current out of the switch may contain both V¢ and switch input components. The
reliability of the device will be unaffected unless the Maximum Ratings are exceeded..

High—-Speed CMOS Laogic Data™ 'f T T 3-617- MOTOROLA
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MC54/74HC4051 MC74HC4052 MC54/74HC4053

DC CHARACTERISTICS — Digital Section (Voltages Referenced to GND) VEg = GND, Except Where Noted

Vee Guaranteed Limit
Symbol Parameter Condition v 5510 25°C | <85°C | <125°C | Unit
ViH Minimum High-Level Input Voltage, | Rop = Per Spec 2.0 1.50 1.50 1.50 v
Channe!-Select or Enable Inputs 4.5 3.15 . 3.15 3.15
6.0 4,20 4.20 4.20
ViL Maximum Low-Level Input Voltage, | Rgp = Per Spec 2.0 0.3 0.3 0.3 v
Channel-Select or Enable inputs 4.5 0.9 0.9 0.9 -
6.0 1.2 1.2 1.2
lin Maximum Input Leakage Current, Vin = Ve or GND, 6.0 +0.1 1.0 +1.0 nA
Channel-Select or Enable Inputs VEg=~-6.0V
locc Maximum Quiescent Supply Channel Select, Enable and pA
Current (per Package) Vis=VgcorGND; VEe=GND | 6.0 2 20 40
Vip=0V VEE=-6.0 | 6.0 8 80 160
NOTE: Information on typical parametric values can be found in Chapter 2. ’ -
DC CHARACTERISTICS — Analog Section
Guaranteed Limit
Symbot Parameter Condition Vee | VEE [-55t025°C | <85°C [ <125°C | Unit
Ron Maximum "ON” Resistance Vin=ViLorViVis=Vggte | 4.5 0.0 190 240 280 Q
VEE; ls 2.0 mA 45 | -45 120 160 170
(Figures 1, 2) 60 | -6.0 100 125 140
Vin=VijLorVig Vig=Vegor | 45 0.0 150 190 230 _
VEE (Endpoints}); Ig < 2.0 mA 45 | —-45 100 125 140
(Figures 1, 2) 8.0 -6.0 80 100 115
ARgn Maximum Difference in “ON" ~ Vin = VL or Vi 4.5 0.0 30 35 40 Q
Resistance Between Any Two Vig = 12 (Voo ~ VEE); 45 | -45 12 15 18
Channels in the Same Package * | Ig <2.0 mA 60 [ -6.0 10 12 14
loff Maximum Off-Channel Leakage | Vin = V| or Vs pA
Current, Any One Channel Vio=Vee - VEE; 6.0 ~8.0 0.1 0.5 1.0
Switch Off (Figure 3)
Maximurm Off~Channel HC4051 | Vin = V)L or Vi; 60 | -86.0 0.2 2.0 4.0
Leakage Current, HG4052 | Vo =Vgog - VEE: 60 | —-6.0 0.1 1.0 2.0
Common Channel HC4053 | Switch Off (Figure 4) 8.0 -6.0 0.1 1.0 2.0
lon Maximum On-Channel HC4051 | Vin = V|_ or V|i; 60 | -6.0 0.2 2.0 4.0 HA
Leakage Current, HC4052 | Switch~to-Switch = . 6.0 -6.0 0.1 1.0 2.0
Channel~to—Channel  HC4053 | Vo — VEE; (Figure 5). 60 | -6.0 0.1 1.0 2.0
MOTOROLA 3-618 High-Speed CMOS Logic Data
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MC54/74HC4051 MC74HC4052 MC54/74HC4053

AC CHARACTERISTICS (C_ = 50 pF, Input t; = t = 6 ns)

Vee Guaranteed Limit
Symbot Parameter v —-55 to 25°C <85°C <125°C Unit
tPLH: Maximum Propagation Delay, Channe!=Select to Analog Output 2.0 370 465 560 ns
tPHL (Figure 9) o 4.5 74 93 110
6.0 63 79 94
tPLH: Maximum Propagation Delay, Analog Input to Analog Output 2.0 60 75 90 ns
tPHL (Figure 10) 4.5 12 15 18
6.0 10 13 15
tpLz, Maximum Propagation Delay, Enable fo Analog Output = 2.0 290 364 430 ns
tPHZ (Figure 11) 4.5 58 73 86
6.0 49 62 73
tpzL, Maximum Propagation Delay, Enable to Analog Output 2.0 345 435 515 ns
tpzH {Figure 11) ' 45 69 87 103
6.0 59 74 87
Cin Maximum Input Capacitance, Channel-Select or Enable Inputs 10 10 10 pF
Cyo Maximum Capacitance Analog /O 35 35 35 pF
(All Switches Off) Common O/I: HC4051 130 130 130
HC4052 80 80 80
HC4053 50 50 50
Feedthrough 1.0 1.0 1.0
NOTE: For propagation delays with loads other than 50 pF, and information on typical parametric values, see Chapter 2.
Typical @ 25°C, Voo =50V, VEg=0V
CpPD Power Dissipation Capacitance (Figure 13)* HC4051 45 pF
HC4052 80
HC4053 45

* Used to determine the no~joad dynamic power consumption: P = Cpp Vo o2f + Igc Voo, For load considerations, see Chapter 2.

High-Speed CMOS Logic Data . 3-619 i - MOTOROLA
DL129 —Rev 6 _ '
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MC54/74HC4051 MC74HC4052 MC54/74HC4053

ADDITIONAL APPLICATION CHARACTERISTICS (GND =0 V)

Limit*
Vee | VEE
Symbol Parameter Condition A v 25°C Unit
BW Maximum On-Channel Bandwidth | fi, = 1MHz Sine Wave; Adjust i, Voltage to ‘61 | 52 | B3 | MHz
or Minimum Frequency Response | Obtain 0dBm at Vgg; Increase fi; Frequency
(Figure 6) Until dB Meter Reads —3dB; S| 225 | -225 1 80 [ 95 | 120
RL = 509, C[ = 10pF 450 | -450 | 80 | 95 | 120
6.00 | -6.00 | 80 95 | 120
—_ Ofi-Channel Feedthrough Isolation | fin = Sine Wave; Adjust fip Voltage to Obtain 225 | —2.25 ~50 dB
(Figure 7) 0dBm at V|g 4.50 | —4.50 =50
fin = 10kHz, R|_=600Q, Cp =50pF | 6.00 | -6.00 50
2.25 | -2.25 -40
450 | -4.50 -40
fin = 1.0MHMz, R =50Q, C|_= 10pF | 6.00 | -6.00 —40
-~ -1 Feedthrough Noise. Vin € 1MHz Square Wave (i = t = 6ns); 2.25 | -2.25 25 mVpp
Channel-Select Input to Common | Adjust R|_ at Setup so that ig = 0A; 4.50 | —4.50 105
/O (Figure8) =~ Enable = GND R = 60080, Cp =50pF | 6.00 | ~6.00 135
225 |1 -2.25 35
450 | —4.50 145
RL = 10k, C_= 10pF | 6.00 | —-6.00 190
— Crosstalk Between Any Two fin = Sine Wave; Adjust fi, Voltage to Obtain 225 | -2.25 =50 dB
Switches (Figure 12) 0dBm at V|g 4,50 | —4.50 -50
(Test does not apply to HC4051} fin =10kHz, R = 600Q, G = 50pF | 6.00 | —6.00 -50
225 | 225 -60
4.50 | -4.50 -60
fin = 1.0MHz, R =509, C_= 10pF | 6.00 | -6.00 -60
THD | Total Harmonic Distortion fin = TkHz, R = 10kQ, C|_ = 50pF %
(Figure 14) THD = THDmeasured -~ THDsource
Vig=4.0Vppsinewave | 2.25 | -2.25 0.10
V|s = 8.0Vpp sine wave | 4.50 | —4.50 0.08
V|g = 11.0Vpp sine wave | 6.00 | -6.00 0.05

* Limits not tested. Determined by design and verified by qualification.
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Vis, INPUT VOLTAGE (VOLTS), REFERENCED TO VEE
Figure 1a. Typical On Resistance, Vcc—VEE =20V
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Vi, INPUT VOLTAGE (VOLTS), REFERENCED TO VEg

Figure 1c. Typical On Resistance, Voc - VEE=60V
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Vi, INPUT YOLTAGE (VOLTS), REFERENCED TO VEg

Figure 1e. Typical On Resistance, Vcc - VEE =120V
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Figure 1b. Typical On Resistance, Vo -VEE=4.5V
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Figure 1d. Typical On Resistance, Vo¢c ~VEE=9.0V

PLOTTER
A
Y
PROGRAMMABLE
POWER  je— MINICOMPUTER DC ANALYZER
SUPPLY
——*Vce
DEVICE
UNDER TEST
ANALOG IN P COMMON OUT
: h TGND= ¥ VEg

Figure 2, On Resistance Test Set-Up
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MC54/74HC4051 MC74HC4052 MC54/74HC4053

VIH -+l

16 Vee

COMMON 04

VEEEZ

Figure 3. Maximum Off Channel Leakage Current,
Any One Channel, Test Set-Up

v
CCW 16 Voo

COMMON O/l

VEE
Vee ANALOG 110

VL *+——5

OFF

7
, 3
VEEY T

Figure 5. Maximum On Channel Leakage Current

NG

VCCL%V

VeE ANALOG 0

VchG

ViH -——— 5

OFF

B Vee

OFF COMMON O

VEE[:E;

Figure 4. Maximum Off Channel Leakage Cutrent,
Common Channel, Test Set-Up

O.iuF

Vee J Vos ) -
16 o

dB
METER

in oo}

~N o

VEE¥ —

c ? R
=

"

*Includes all probe and jig capacitance

Figure 6. Maximum On Channel Bandwidth,

Channel to Channel, Test Set-Up Test Set-Up
Vis Voo A vos Ve J
0.1uF 16 T m AL 16
fino—| OFF METER ON/OFF COMMONOA  qeer
RL _[_ oL R = ANALOGIO POINT
I OFF/ON RL o
— = R L
= L = = R I
6 [
7 7 — } Ve
8 Vin <1 MHz 8 11
VEE v =tf=6ns
- - CC- —=- -
ViL or Vi == CHANNEL SELECT GND CHANNEL SELECT o
*Includes all probe and jig capacitance *Includes all probe and jig capacitance
Figure 7. Off Channel Feedthrough Isolation, Figure 8. Feedthrough Noise, Channel Select to
Test Set-Up Common Out, Test Set-Up
MOTOROLA 3-622 - High-Speed GMOS Logic Data
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MC54/74HC4051 MC74HC4052 MC54/74HC4053

v
o ——!
Vee
CHANNEL 50% < L——-I ONIOFF | | COMMONO/  regy
SELECT ° > T - ~ ANALOG/O O bONT
D oo jL: o
tPLH i —— - PHL =

6
7
8

ANALOG / \
ouT 7 So% i '

CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 9a. Propagation Delays, Channel Select Figure 9b. Propagation Delay, Test Set-Up Channel
to Analog Out Select to Analog Out

Vi
et

ANALOG /O COMMON Ol
—w TS R
ANALOG e m POINT
N 50% Co - . N _ ICL*
GND -
ipLH —>] «—— 1PHL 6
7
ANALOG

y 8
ouT 50% Kr - - —

*includes all probe and jig capacitance

Figure 10a. Propagation Delays, Analog In Figure 10b. Propagation Delay, Test Set-Up
to Analog Out Analog In to Analog Out

t‘_.: b POSITION 1 WHEN TESTING Ippiz AND tpz4y
0% — Voo 7 (D) & = POSITION2 WHEN TESTING tp .7 AND tpz.
ENABLE } 50% ®

Vco _T
jw 10% — GND VCC | " 1*Q
—> — tpzl Pz —™ ST :
HIGH M4 anaoeio
\ IMPEDANCE ON/OFF o TEST
ANALOG 50% ®q (LA | POINT
out N\ 10% __ = G
Vo €1
—» e pzy BHZ T - M. =
ENABLE
- 90% — VOH ¢
ANALOG . 7
out 7 50% E 8
HIGH
iIMPEDANCE =
Figure 11a. Propagation Delays, Enable to Figure 11b. Propagation Delay, Test Set-Up
Analog Out Enable to Analog Out
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DL129 —Rev 6




MC54/74HC4051 MC74HC4052 MC54/74HC4053

Vig
RL 16
fin — ON

0.1uF

||H

X~ ;»

1
f

*Includes ail probe and jig capacitance

Figure 12. Crosstalk Between Any Two
Switches, Test Set-Up

Vis
Ve Vos
0.1pF 18 O
fin o—| DISTORTION
R . METER
I°
6
7
8
VeEe ¥ =

“Includes all probe and jig capacitance

Figure 14a. Total Harmonic Distortion, Test Set-Up

Vos
oz
OFF s
V] L~ .
fE é RL EHL Cy _%HL I Cr.

Vee
A

Vi
- 16

T— ONIOFF [~ | common o
ANALCG 110 —0 NC
_c—{orFov H

Co ~1 Oy
|

VEE 11

L7 = CHANNEL SELECT

Figure 13. Power Dissipation Capacitance,
Test Set-Up

T T
-10 FUNDAMENTAL FREQUENCY

dB

SB0F -~ --b et R T I

100 ] L
1.0 2.0 3.125

FREQUENGY (kHz)
Figure 14b. Plot, Harmonic Distortion

APPLICATIONS INFORMATION

The Channel Select and Enable éontrol pins should be at
Ve or GND logic levels. VC being recognized as a logic
high and GND being recognized as a logic low. [n this exam-
ple:

Vee = +5V = logic high

GND = 0V = logic low
The maximum analog voitage swings are determined by
the supply voltages Vcc and VEE. The positive paak analog
voitage should not exceed Vee. Similarly, the negative peak
analog voltage should not go below VEE. In this example, the
difference between Voo and VEE is ten volts. Therefore,
using the configuration of Figure 15, a maximum analog sig-
nal of ten volts peak-to-peak can be controlled. Unused
analog inputs/outputs may be left floating (i.e., not con-
nected). However, tying unused analog inputs and outputs to

Ve or GND through a low value resistor helps minimize
crosstalk and feedthrough noise that may be picked up by an
unused switch, .

Although used here, balancead supplies are not a require-
ment. The only constraints on the power supplies are that:

Vce - GND = 2 fo 6 volts

VEE - GND = 0 to ~6 volis

Voo - VEE = 2 to 12 volts
and VEE < GND

When voltage transfents above Ve and/or below VEE are
anticipated on the analog channels, externai Germanium or
Schottky diodes (Dx) are recommended as shown in Figure
16. These diodes shouid be able to absorb the maximum
anticipated current surges during clipping.
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MC54/74HC4051 MC74HC4052 MC54/74HC4053

_T +5V Vee vee _T vee
ANV leic ®os N Bx 16 Dx
ol
5V — \/ SIGNAL L_(l_l SIGNAL \j_ 5V ON/QFF
Dy Dy
VEE Vee

7 10—} CIRCUITRY Oto 5V
8 9|—1 DIGITAL SIGNALS

Sy = VEEY =

[ 11 —:I TO EXTERNAL CMOS

hl

Figure 15. Application Example : Figure 16. External Germanium or
: Schottky Clipping Diodes

_1 +5v —T +5V
16 16

AN Vi Tocy e VT AN TN ANALOG [ [ naos N\ T Y
vee — J saNaL [=——]"sieNaL \/_ veg— - M SGNAL [——} sianaL /.
EE W5V — E
| | :I | | +5V f
5 NI T isunmos S o YL wsrunvos
8 g CIRCUITRY / 4 CIRCUITRY
VEEY = *2KSR<10K + VEEY = i =+
BUFFER
a. Using Pull-Up Resistors b. Using HCT iInterface

Figure 17. Interfacing LSTTL/NMOS to CMOS [nputs

11 EVEL | 13
A [>° SHIFTER X0

./
e
S

10 ™ LEVEL
B Do SHIFTER + d
—d —11e ¢ £D°—4>—f—|>°J '%—12 X3
9 TEVEL
¢ l>° SHIFTER i

O
$—d )

8 ™ LEVEL 2
EnaLE S—] So—  LEVEL T_Do_4>_T—{>o—'— .%__ %6

Figure 18. Function Diagram, HC4051
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MC54/74HC4051 MC74HC4052 MC54/74HC4053

10 LEVEL  |— . 12
A [>o SHIFTER X0

9 LEVEL = 15
B l>° SHIFTER +——D_ —¢ [ » °{> ? [>° l% xe

g LEVEL 1
el ——>o— B ——d>—3 DMYO

11 LEVEL . 13

A [>° SHIFTER. | i) ;DO 4> ? DO % Xt
10 TEVEL o q> ' DO | % 1

B DO SHIFTER 3 "

9 LEVEL ' 3
¢ DO SHIFTER z

6 LEVEL L .
ENABLE_DO— SHIFTER [>c

Figure 20. Function Diagram, HC4053
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