74HC4053;74HCT4053 Ml

Triple 2-channel analog multiplexer/demultiplexer

Product datasheet, Rev. 1.0 Aug 08, 2024

1.General Description

The 74HC4053;74HCT4053 is a triple single-pole double-throw analog switch (3xSPDT) suitable
for use in analog or digital 2:1 multiplexer/demultiplexer applications. Each switch features a
digital select input (Sn), two independent inputs/outputs (nYO and nY1l) and a common
input/output (nZ). A digital enable input (E)is common to all switches. When E is HIGH, the
switches are turned off. Inputs include clamp diodes. This enables the use of current limiting
resistors to interface inputs to voltages in excess of Vcc.

2.Features and Benefits

B Wide analog input voltage range from -4.5V to +4.5V
B Wide supply voltage range
74HC4053: from 3V to 9V
74HCT4053: from 4.5V to 5.5V
B Low ON resistance:
80 Q (typical) at Vcc- Vee=4.5V
70 Q (typical) at Vee- Vee=6.0V
60 Q (typical) at Vcc- Vee =9.0V
B Typical "break before make" built-in
B Inputlevels:
For 74HC4052: CMOS level
For 74HCT4052: TTL level
B Specified from -40°C to +125C
B Packaging information: SOP16/TSSOP16

3.Applications

B Analog multiplexing and demultiplexing
B Digital multiplexing and demultiplexing
B Signal gating

4.0rdering Information

Table 1. Ordering information

Package
Type number

Name Description Quantity
74HC4053D i i . .

SOP-16 plastic s.maII outline package; 16 leads; 2500
74HCT4053D body width 3.9 mm
74HC4053PW i i i i .

TSSOP-16 plastic thin shrlnl.< small outline package; 2500
74HCT4053PW 16 leads; body width 4.4 mm
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5.Function Diagram
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Fig. 3. Schematic diagram (one switch)
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6.Pinning Information
Pinning
2y1 [1] 16] Vee
2Y0 [ 2] O [15] 2z
3v1[3] 14] 1z
3z [4] 13] 1v1
3Y0 [5 | 12] 1v0
E[6 11] S1
Vee [7] 10] 82
GND [ 8 | 9] s3
Pin description
Table 2. Pin description
Symbol Pin Description
2Y1 1 independent input or output
2Y0 2 independent input or output
3y1 3 independent input or output
3z 4 common output or input
3Y0 5 independent input or output
E 6 enable input (active LOW)
Vee 7 supply voltage
GND 8 ground supply voltage
S3 9 select input
S2 10 select input
S1 11 select input
1Y0 12 independent input or output
1yl 13 independent input or output
1Z 14 common output or input
2Z 15 common output or input
Vee 16 supply voltage
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7.Functional Description

H = HIGH voltage level; L = LOW voltage leve;X = don’t care

Table 3. Function table

Input

= Channel ON

Sn

L L nYO to nZ

L H nY1lto nZ

H X switches off

8.Absolute Maximum Ratings

(Voltages are referenced to GND (ground=0V), unless otherwise specified.)

Table 4. Absolute Maximum Ratings

Symbol Parameter Conditions Min. Max Unit

Vee supply voltage [1] -0.5 +11.0 \Y

Ik input clamping Vi<-0.5V or Vi> Vec+ 0.5 V - +20 mA
current

Isk switch clamping | < .0.5V or Vew> Ve + 0.5 V - £20 | mA
current

lsw switch current -0.5V <Vsw<Vcc+0.5V - 125 mA

lee supply current - - 120 mA

lcc supply current - - 50 mA

lenp ground current - - -50 mA

Tetg storage - -65 +150 'C
temperature

Prot total power - - 500 | mw
dissipation

P power dissipation per switch - 100 mwW

T, Soldering 10s 260 ©
temperature

[1] To avoid drawing Vcc current out of terminal nZ, when switch current flows into terminals nYn, the voltage drop across the bidirectional
switch must not exceed 0.4 V. If the switch current flows into terminal nZ, no Vcc current will flow out of terminals nYn, and in this case
there is no limit for the voltage drop across the switch, but the voltages at nYn and nZ may not exceed Vccor V.
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9.Recommended Operating Conditions
Table 5. Recommended Operating Conditions
Symbol Parameter Conditions Min. Typ. Max. Unit
74HC4053
Vec- GND 3.0 5.0 9.0 \Y
Vee supply voltage
Vee- Vee 3.0 5.0 9.0 \%
Vi input voltage - 0 - Ve \Y
Vsw switch voltage - Vee - Vee \Y
Tamb ambient in free air -40 - +125 [
temperature
Vec=4.5V - 1.67 139 ns/V
input transition _ _ _
/v rise and fall rate Vee=6.0V 83 ns/v
Vec=9.0V - - 31 ns/V
74HCT4053
Vec- GND 4.5 5.0 55 \Y
Vee supply voltage
Vee- Ve 3.0 5.0 9.0 \Y
Vi input voltage - 0 - Vee \Y
Vsw switch voltage - Vee - Ve \Y
Tamb ambient in free air -40 - +125 [
temperature
At/AV input transition Vec=4.5V - 1.67 139 ns/V
riseand fallrate | v =6.0V - - - ns/V
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10. Electrical Characteristics
Table 6. DC Characteristics 1
Tamb=25°C, voltages are referenced to GND (ground=0V) , unless otherwise specified.
Symbol Parameter Conditions Min. Typ. Max. Unit
Vcc= 45 V,' VEE = O \Y - 100 180 Q
R ON resistance Vis = Ve to Veg; Vee=6.0V; Vee=0V - 90 160 Q
ON(peak) -
(peak) lsw= 1000 uA Vo= 45V
Vee=-45V ) 70 130 Q
Vec=4.5V; Vee=0V - 80 140 Q
Vis = Veg; Vec=6.0V; Vee=0V - 70 120 Q
Isw= 1000 uA _ R
. Vee=42V; - 60 105 Q
ON resistance Vee=-45V
Ronirail i
(rail) Vee=4.5V; V=0V - 90 160 0
Vis = Veg; Vee=6.0V; Vee=0V - 80 140 Q
lsw= 1000 uA — :
Vee=4.5 Vi - 65 120 | Q
VEE = -45 V
ON resistance Vec=4.5V; Vee=0V - 9 - Q
i h = /e = ; ;
ARox mismatc Vie = Vec to Ver Vee=6.0V; Vee=0V 8 Q
between — :
h | Vec=4.5V; ) 6 ) Q
channels Vee= 4.5V
74HC4053
Vec=4.5V 3.15 2.4 - \Y
Vi HIGH-level input Vee= 6.0V 42 32 i v
voltage
Vee=9.0V 6.3 4.7 - Y
Vec=4.5V - 2.1 1.35 Y
LOW-level i
Vi OW-levelinput 'y, _60v - 2.8 1.8 v
voltage
Vee=9.0V - 4.3 2.7 Y
| input leakage Vee=0V; V|=Vccor Vee=6.0V - - +1.0 uA
| current GND Vee=9.0V - - 1.0 | uA
OFF-state Vee=9.0V; Vee=0V; per channel - - +1.0 uA
Istor? leakage current Vi= Vi or Vi [ Vswl =
Vce- Veg; see Figure 7 all channels - - +1.0 uA
| ON-state leakage | Vi=Vinor Vi; |Vsw| = Vee-Veg;Vee= 9.0 V; ) . +1.0 uA
S(ON) current Vee= 0 V; see Figure 8 -
Vee=0V;Vi=Vccor | vee=6.0V - - 8.0 uA
lec supply current GND; Vis= Vee or Vcg;
Vos - VCC or VEE Vcc= 9.0V - - 16.0 uA
(o input - - 3.5 - pF
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capacitance
switch independent pins nYn - 5 - pF
Csw .
capacitance common pins nZ - 8 - pF
74HCT4053
HIGH-I li
Vi GH-levelinput |\ _4s5vtoss5V 2.0 16 - v
voltage
ViL LOW-levelinput |\ _45vios55V - 1.2 0.8 Vv
voltage
I input leakage Vi=Vccor GND; Vee=5.5V; Vee= 0V - - $1.0 | uA
current
OFF-state Vee=9.0V; Vee=0V; per channel - - +1.0 uA
Istore leakage current Vi= Vi or Vi [Vew| =
Vce- Veg; see Figure 7 all channels - - +1.0 uA
| ON-state leakage | Vcc=9.0V; Vee=0V; Vi=Vigor Vy; i i +10 A
SN current |Vsw| = Vee-Ve; see Figure 8 -
V= Vccor GND; Vis= Vee=5.5V; Vee =0V - - 8.0 uA
lec supply current Vee or Vee; Vos=Vec OF | v = 4.5V
Vie: ! - - 16.0 uA
EE, VEE =-4.5V
additional supply | perinput; V= Vcc-2.1V; other inputs at Vcc
Al - 1 A
« current or GND; Vec=4.5V 10 5.5 V; Vg =0 V >0 80 !
G Input - - 35 . oF
capacitance
switch independent pins nYn - 5 - pF
Csw .
capacitance common pins nZ - 8 - pF
[1]  Vi=ViorVy; for test circuit see Figure 5.
[2] Vi is the input voltage at a nYn or nZ terminal, whichever is assigned as an input.
[3]  Vosis the output voltage at a nYn or nZ terminal, whichever is assigned as an output.
Table 7. DC Characteristics 2
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Symbol Parameter Conditions Min. Typ. Max. Unit
Vee=4.5V; Vee=0V - - 225 Q
R ON resistance Vis = Ve to Vee; Vee=6.0V; Vee=0V - - 200 Q
ON(peak) -
(peak) lsw= 1000 uA V= 45V,
Vee=-4.5V i i 165 Q
Vee=4.5V; Vge=0V - - 175 Q
Vis = Ve; Vee=6.0V; Vee=0V - - 150 o)
Isw= 1000 uA _ R
- Vee=4.5V,; ) ) 130 Q
ON resistance Vee=-45V
Ron(rail) i
(rail) Vee=4.5V; Vee= 0V - - 200 Q
Vis = Ve, Vee=6.0V; Vee=0V - - 175 Q
lsw= 1000 uA Vee— 45V
- - - 1 Q
VEE = -45 V 50
74HC4053
Vee=4.5V 3.15 - - Vv
Vi HIGH-level input Vo= 6.0V 42 _ _ N
voltage
Vee=9.0V 6.3 - - \
Vec=4.5V - - 1.35 \
Vi LOW-level input Vo= 6.0V ; . 1.8 Vv
voltage
Vec=9.0V - - 2.7 \
| input leakage Vee=0V; Vee=6.0V 3 3 1.0 uA
' current Vi=Vccor GND Vec=9.0V - - +2.0 uA
Vee=3.0V; Vee=0V; per channel - - +1.0 uA
| OFF-state Vi= Vi or Vy;
S(OFF)
leakage current Vsw| = Vee- Ve
& ! SWI. o TE all channels - - +1.0 uA
see Figure 7
ON-state leakage | Vi=Viyor Vi |Vsw| = Vee-Veg;Vee= 9.0 V;
Ision) . - - +1.0 uA
current Vee= 0 V; see Figure 8
Vee=0V;Vi=Vccor | vee=6.0V - - 80.0 uA
lcc supply current GND; Vis= Vee or Vcg;
Vs = Ve of Vi Vee=9.0V - - 160.0 | UuA
74HCT4053
HIGH-I li
Vi GH-levelinput |\, _45Vvt055 2.0 - - v
voltage
ViL LOW-levelinput |/ _ 4 syvios5V - - 08 v
voltage
I input leakage Vi = Vecor GND; Vee=5.5V; Vee =0V - - +1.0 | uA
current
Rev. 1.0 — Aug 08, 2024 9
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Vee=3.0V; Vee= 0V, per channel - - +1.0 uA
| OFF-state Vi=Vinor Vy;
S(OFF)
leakage current Vsw| = Vec- Veg;
8 ! Swl. o e all channels - - +1.0 uA
see Figure 7
| ON-state leakage | Vcc=9.0V; Vee=0V; Vi=Vigor Vy; i i +10 A
SN current |Vsw| = Vee-Ve; see Figure 8 -
V| = Vcc or GND; Vi5= VCC = 5.5V; VEE =0V - - 80.0 uA
| supply current Vee or Veg; Vos = Vec or
cc pply VEE cc; Vos= Vcc Vec = 4.5V, ] ] 60 N
£ Ve = -4.5V
Al additional supply | perinput; V= Vcc- 2.1V; other inputs at Vcc i i 295 A
« current or GND; Vec=4.5V 10 5.5 V; Vg = 0 V

[1] V)=V orVy; for test circuit see Figure 5.
[2]  Visis the input voltage at a nYn or nZ terminal, whichever is assigned as an input.
[3]  Vosis the output voltage at a nYn or nZ terminal, whichever is assigned as an output.

Table 8. DC Characteristics 3

Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. Unit
Vec=4.5V; Vee=0V - - 270 Q
R ON resistance Vis = Vcc to Vee; Vee=6.0V; Vee=0V - - 240 Q
ON(peak) -
(peak) lsw = 1000 uA Vo Za5V.
cc=4>V; - - 195 | Q
VEE = -4.5 \Y
Vec=4.5V; Vee=0V - - 210 Q
Vis = Veg; Vec=6.0V; Vee=0V - - 180 Q
Isw= 1000 uA V=45V, _ _ oo 5
ON resistance Vee=-4.5V
Ronirail i
(rail) Vee=4.5V; Vee=0V - - 240 Q
Vis = Veg; Vee=6.0V; Vee=0V - - 210 Q
lsw= 1000 uA V=45 V; _ _ - .
VEE = -45 V
74HC4053
Vee=4.5V 3.15 - - \Y
Vi HIGH-level input Vee= 6.0V 42 i i v
voltage
Vee=9.0V 6.3 - - \Y
Vec=4.5V - - 1.35 Y
LOW-level i
Vi OW-levelinput 'y, 60V - - 1.8 v
voltage
Vee=9.0V - - 2.7 Y
| input leakage Vee=0V; Vee=6.0V - - 1.0 uA
' current Vi=Vccor GND Vec=9.0V - - +2.0 uA
Rev. 1.0 — Aug 08, 2024 10
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Vee=3.0V; Vee=0V; per channel - - $1.0 uA
| OFF-state Vi=Vior Vy;
S(OFF) N\
leakage current Vow l_ = Vee- Veg; all channels - - +1.0 uA
see Figure 7
Vi=VigorVy;
ON-state leakage | |Vsw| = Vee-Ve;
- - +
Ision current Vee=9.0V; 1.0 uA
Vee= 0 V; see Figure 8
Vee=0V; Vee=6.0V - - 160.0 uA
e supply current Vi=Vcc or GND;
Vis = Vee or Vcg; Vee=9.0V - - 320.0 uA
Vos = Ve or Vee
74HCT4053
Vit HIGH-levelinput |\ _45vt05.5v 2.0 - - Vv
voltage
Vi LOW-levelinput |\, _ 45V t05.5v - - 0.8 v
voltage
I input leakage Vi=Vecor GND; Vee=5.5V; Ver= 0V - - $1.0 | uA
current
Vee=9.0V; Vee=0'V; per channel - - +1.0 uA
OFF-state Vi= Vi or Vy;
Is(oFr) _ )
leakage current | [Vsw| = Vcc- Vee; all channels - - +1.0 uA
see Figure 7
| ON-state leakage | Vcc=9.0 V; Vee=0V; Vi=Vigor Vy; i i +1.0 A
SN current |Vsw| = Vee-Ve; see Figure 8 -
V= Vccor GND; Vis= Vee=5.5V; Vge =0V - - 160.0 uA
lec supply current Vee or Vee; Vos=Vec OF | v = 4.5V;
Vv ! - - 320 uA
EE VEE = -45V
Al additional supply | perinput; V\= Vcc- 2.1V; other inputs at Vcc ) ) 245 UA
« current or GND; Vec= 4.5V 10 5.5 V; Vegg= 0V
[1]  Vi=ViorVy; for test circuit see Figure 5.
[2]  Visis the input voltage at a nYn or nZ terminal, whichever is assigned as an input.
[3] Vosis the output voltage at a nYn or nZ terminal, whichever is assigned as an output.
Table 9. AC Characteristics 1
T.mb=25C, GND =0 V; t,= t= 6 ns; C.= 50 pF; unless otherwise specified.
Symbol Parameter Conditions Min. Typ. Max. Unit
74HC4053
Vec=4.5V; Vge=0V - 5 12 ns
. Vis to Vos;
propagation 00 O Vec=6.0V; Vge=0V - 4 10 ns
tpd dela Ri= oo 0;
y see Figure 9! Vee=4.5V; i 4 3 ns
VEE = -45 V
Rev. 1.0 — Aug 08, 2024 11




74HCA4053;74HCT4053

Triple 2-channel analog multiplexer/demultiplexer

ADD

Product datasheet, Rev. 1.0 Aug 08, 2024
Vec=4.5V; Vee=0V 20 44 ns
— Vcc =50 V;
E to Vos; Vee=0V; C =15 pF 17 ns
Ri= oo Q;
see Figure 10[2] Vcc= 6.0 V,' VEE =0V 16 37 ns
xcc= 45 V,' VEE=-4.5 15 31 ns
ton turn-on time
Vee=4.5V; Vie=0V 25 44 ns
Vee=5.0V; V=0
Sn to Vg 21 - ns
V; C.=15pF
Ri= oo Q; ; L p
see Figure 10 Vee=6.0V; Vee =0V 20 37 ns
Vcc= 4.5 V;
Vie= 4.5V 15 31 ns
Vec=4.5V; Vee=0V 21 42 ns
— VCC= 5.0 V,' VEE= 0
E to Vos; 18 - ns
’ V; C.=15pF
Ru=1kQ; L= 2P
see Figure 108! Vee=6.0V; Vee=0V 17 36 ns
Vcc= 45 V,' VEE=-4.5 15 29 ns
. \Y
totf turn-off time
Vee=4.5V; Vie=0V 20 42 ns
Vcc =50 V;
Sn to Vg 17 - ns
Vee=0V; C. =15 pF
Ri=1kQ; EE ;L p
see Figure 10[3] Vcc= 6.0 V,' VEE =0V 16 36 ns
Vcc= 45 V,'
Vee= 4.5V 15 29 ns
power
Cep dissipation per switch;V,= GND to V! 36 - pF
capacitance
74HCT4053
. Vis to Vos; Vec=4.5V; Vge=0V 5 12 ns
propagation
tpd delay Ru= == €); Vec=4.5V;
see Figure 9! Vee= -4.5V 4 8 ns
Vec=4.5V; Vee=0V 27 48 ns
Eto Vos; Vee=5.0V; Vee=0 s ] N
Ru= oo Q; o V; C.=15 pF
see Figure 10 Vee= 4.5V 16 0 N
. VEE = -4.5 \Y
ton turn-on time
Vee=4.5V; Vie=0V 25 48 ns
f{”_m V(‘)’S_‘ Vec=5.0V; Vee=0 1 ] N
o V; Ci=15pF
see Figure 102
Vee=4.5V; 16 34 ns
VEE = -4.5 \Y
Rev. 1.0 — Aug 08, 2024 12
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Vec=4.5V; Vee=0V - 24 44 ns
E to Vos; Vee=5.0V; V=0
_ . - 20 - ns
Ri=1kQ; V; C.=15pF
see Figure 105 Vee=4.5V:
Ve _455 v - 15 31 ns
toff turn-off time T
Vee=4.5V; Vge=0V - 22 44 ns
Sn to Vos; Vee=5.0V;
R =1 kQ _ . _ - 19 - ns
L ’ - Vee=0V; C.=15pF
see Figure 108 _ .
Vee= 45 Vs - 15 31 ns
VEE = -45 V
power
Cep dissipation per switch;V,= GND to V¢c-1.5V14 - 36 - pF
capacitance
[1] tpq is the same as tpy and tpyy.
[2] ton is the same as tezy and tpz1.
[3] toff is the same as tpyz and tpz.
[4] Cpp is used to determine the dynamic power dissipation (PD in uW).
Po = Cpp % Ve 2 fi x N + Z{(C+ Csw) x VCc2x fo} where:
fi = input frequency in MHz;
fo = output frequency in MHz;
N = number of inputs switching;
Z{(Ci+ Csw) x Ve 2 x fo} = sum of outputs;
C. = output load capacitance in pF;
Csw = switch capacitance in pF;
Vce = supply voltage in V.
[5] For test circuit see Figure 11.
[6] Vs is the input voltage at a nYn or nZ terminal, whichever is assigned as an input.
[7] Vos is the output voltage at a nYn or nZ terminal, whichever is assigned as an output.
Table 10. AC Characteristics 2
Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V) , unless otherwise specified.
Symbol Parameter Conditions Min. Typ. Max. Unit
74HC4053
Vcc= 4.5 V,' VEE=OV - - 15 ns
. Vis to Vos;
propagatlon — 00 0O Vcc= 6.0 V,' VEE =0V - - 13 ns
oo dela Ri= o 0
y see Figure 91! Vec=4.5V; Vge=-4.5
- - 10 ns
\Y
_ Vee=4.5V; Vge=0V - - 55 ns
E to Vos;
_ . Vee=6.0V; Vge=0V - - 47 ns
Ri= o0 Q,
see Figure 1012 Vee=4.5V; ) ) 39 ns
. VEE = -45 V
ton turn-on time
Vcc= 4.5 V,' VEE=OV - - 55 ns
Sn to Vo
RL= oo Q; Vcc= 6.0 V,' VEE =0V - - 47 ns
see Figure 102 Vee=4.5V;
Vee= 4.5V 39 ns
Rev. 1.0 — Aug 08, 2024 13
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_ Vcc= 4.5 V,' VEE=OV - - 53 ns
E to Vos;
RL= 1 kQ,' Vcc= 6.0 V,' VEE =0V - - 45 ns
i [3] =4, .
see Figure 10 zcc_ 155\3 ) ) 36 ns
toff turn-off time R
Vcc= 4.5 V,' VEE=OV - - 53 ns
Sn to Vo
Ri=1kQ; Vee=6.0V; Vee=0V - - 45 ns
see Figure 105 Vec=4.5V;
Vee=-4.5V 36 ns
74HCT4053
. Vis to Vos; Vec=4.5V; Vge=0V - - 15 ns
¢ propagation Ri= o0 O
pd delay o " Vee=4.5V; - - 10 ns
see Figure 9 Vie=-4.5V
Eto Vos; Vec=4.5V; Vee= 0V - - 60 ns
Ri=o= Q); Vee=4.5V,; 43
_ see Figure 102 Vie=-4.5V ) ) ns
ton turn-on time
Sn to Vg Vee=4.5V; Vge=0V - - 60 ns
Ru= oo 0; Vee=4.5V;
see Figure 102 Vee= 4.5V - - 43 ns
E to Vos; Vee=4.5V; Vie=0V - - 55 ns
Ri=1kQ; Vec=4.5V; 39
see Figure 108 Vee=-4.5V ) ) ns
totf turn-off time
Sn to Vg Vee=4.5V; Vge=0V - - 55 ns
Ri=1kQ; Vec=4.5V; 39
see Figure 108! Vee= -4.5V - - ns
[1] All typical values are measured at Tamb=25C.
[2] toq is the same as tpu and tpin.
[3] ton is the same as tpzn and tezi.
[4] tof is the same as tppz and tpz.
[5] For test circuit see Figure 11.
[6] Vs is the input voltage at a nYn or nZ terminal, whichever is assigned as an input.
[7] Vos is the output voltage at a nYn or nZ terminal, whichever is assigned as an output.
Table 11. AC Characteristics 3
Tamb=-40°C~+125°C; GND =0 V; t, = tr = 6 ns; C. = 50 pF; unless otherwise specified.
Symbol Parameter Conditions Min. Typ. Max. Unit
74HC4053
Vee=4.5V; Vee=0V - - 18 ns
. Vis to Vos;
t propagation Ri= o0 Q: Vee=6.0V; Vee=0V - - 15 ns
pd delay : ’
see Figure 91! Vec=4.5V; ) ) 12 ns
Vee=-4.5V
Rev. 1.0 — Aug 08, 2024 14
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_ Vcc= 4.5 V,' VEE=OV 66 ns
E to Vos;
RL= 0o Q; Vcc= 6.0 V,' VEE =0V 56 ns
see Figure 10 Vec=4.5V;
, Ver=-4.5V 47 ns
ton turn-on time
Vcc= 4.5 V,' VEE=OV 66 ns
Sn to Vo
Ri= o0 O Vee=6.0V; Vge=0V 56 ns
see Figure 102 Vec=4.5V;
Vee=-4.5 V 47 ns
_ Vee=4.5V; Vge=0V 63 ns
E to Vos;
Ri= 1 kQ; Vee=6.0V; Vge=0V 54 ns
see Figure 108 Vec=4.5V; a4 ns
. Vee=-4.5V
totf turn-off time
Vcc= 4.5 V,' VEE=OV 63 ns
Sn to Vo;
RL= 1 kQ: Vcc= 6.0 V,' VEE =0V 54 ns
see Figure 105 Vee=4.5V;
Ver=-4.5V a4 ns
74HCT4053
. Vis to Vos; Vec=4.5V; Vge=0V 18 ns
propagation
tpd delay Ri= oo (; Vee=4.5V;
see Figure 9! Vee= -4.5V 12 ns
E to Vos; Vec=45V; Vee=0V 72 ns
Ri= o= Q; Vee=4.5V; 51
see Figure 1012 Vee=-4.5V ns
ton turn-on time
Sn to Vs; Vec=4.5V; Vee=0V 72 ns
Rz 0 2 Vee=45V; 51 ns
see Figure 102 Vee=-4.5V
E to Vos; Vee=4.5V; Vie=0V 66 ns
Ru=1kQ; Vec=4.5V; 47
see Figure 108 Vee=-4.5V ns
totf turn-off time
Sn to Vos; Vec=4.5V; Vge=0V 66 ns
Ri=1ka; . V=45V, 4 s
see Figure 105 Vee=-4.5V
[1] toq is the same as tpu and tpin.
[2] ton is the same as tpzy and tpzi.
[3] totf is the same as tenz and tpz.
[4] For test circuit see Figure 11.
[5] Vis is the input voltage at a nYn or nZ terminal, whichever is assigned as an input.
[6] Vos is the output voltage at a nYn or nZ terminal, whichever is assigned as an output.
Rev. 1.0 — Aug 08, 2024 15
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Table 12. AC Characteristics 4
T.mb= 25°C; GND = 0V; C.=50pF; recommended conditions and typical values.
Symbol Parameter Conditions Min. Typ. Max. | Unit
Vis=4.0V (p-p);
= M - - 0,
fi= 1 KHz; Vec=2.25V; 0.04 %
R _10 kQ VEE=-2.25V
sée Figurellz Vis=8.0V (p-p);
Vec=4.5V; - 0.02 - %
. . . VEE = -45 V
dsi - distort
sin sine-wave distortion Ve=4.0V (pp);
Vee=2.25V; - 0.12 - %
fi=10kHz; Ri=10kQ; | Vee=-2.25V
see Figure 12 Vis= 8.0V (p-p);
Vcc= 4.5 V; - 0.06 - %
VEE = -45 V 1
— N
' ' Vec=2.25V; i .50 i 4B
@ isolation Ri=600 Q; fi=1 MHz; Vee=-2.25V
e (OFF-state) see Figure 13 Vec=4.5v; W ] 0 ] 4B
VEE = -45 V
between two Vee=2.25V; M
. . - -60 - dB
xtalk crosstalk switches/multiplexers; | Vee=-2.25V
Ri= 600 Q;f=1 MHz; Vee=4.5V; W 60 4B
see Figure 14 Vege=-4.5V
peak-to-peak value;
between control and Vec=4.5V;
- 110 - \Y
any switch; Ri=600Q; | Vee=0V m
Vet crosstalk voltage fi= IMHz; E or Sn
square wave between
Vcc and GND; Vec=4.5V;
’ - 220 - mV
t=t=6ns; Vee=-4.5V
see Figure 15
Vcc= 2.25 V;[Z]
- 160 - MHz
¢ -3dB frequency R.=50Q; Vege=-2.25V
(348) response see Figure 16 Vee=4.5V;12 i 170 i MHz
VEE = -4.5 \Y
[1] Adjust input voltage Vis to 0 dBm level (0 dBm = 1 mW into 600 Q).
[2] Adjust input voltage Vis to 0 dBm level at Vos for 1 MHz (0 dBm =1 mW into 50 Q).
[3] Vis is the input voltage at a nYn or nZ terminal, whichever is assigned as an input.
[4] Vo is the output voltage at a nYn or nZ terminal, whichever is assigned as an output.
Rev. 1.0 — Aug 08, 2024 16
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10.1. Waveforms and test circuit
Vsw
O,
|Vce
from select Sn
. |
input |
nYn ﬁ L nZ
O
() Vis /J_,GND VEE -
Fig. 5. Test circuit for measuring Ron
Vis= 0V to (Vcc-Vee)
Ron= Vsw/lsw
100
Ron o
(o)
80 /\\ \
// \,/ VN
60 ,-\ V.
7 NG %
40 ~ Oy
20
0
0 1.8 36 54 7.2 9.0
Vis (V)
Fig. 6. Typical Ronas a function of input voltage Vis
Vis = 0V to (Vce-Vee)
(1)Vce = 4.5V
(2)Vce= 6V
(3)Vcc= Vv
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|Vee
from select Sn N
input lsw : lsw
Yn 4
D s O
Vis ,J76ND VEE (Dvos

Fig. 7. Test circuit for measuring OFF-state current
Vis= Vecand Vos = Vee
Vis = Veeand Vos = Vce

Vee
HIGH Sn
from select ——n
input Isw :
Yn Z
A Ol Vos
Dvis /_LGND Ve

Fig. 8. Test circuit for measuring ON-state current
Vis= Vccand Ves = open-circui
Vis = Vee and Vs = open-circui

Vs input 50 %

— - tpLH —=| |-—tpyL
Vs output 50 %

Fig. 9. Input (Vis) to output (Vos) propagation delays
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\

E, Sn inputs /VM
0V —-I

-— tpLz —

—| tpzL |-

Vos output 50 %
£ 10 %
<— pHZ —» - tpzH
X 90 % [7
Vg Output 50 %

switch ON —=

/

<«+— switch OFF ——»|«— switch ON

Fig. 10. Turn-on and turn-off times

For 74HC4052: Vm= 0.5 xVcc.

For 74HCT4052: V= 1.3 V.
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|- tW
VI—5o%Y /
negative
pulse VM10 » Vm
o
oV
- ff L— - t |
-t ‘-1— | t; |-
Vi
" 90 %
positive
pulse Vm Vm
0,
- 10 % 7 N N
Vee Vis Vce
VI | | Vos R S1 J
PULSE ~ L —
GENERATOR gark] —_open
RT T CL
‘ GND
VEE

Fig. 11. Test circuit for measuring switching times

Definitions for test circuit:
Ri=Load resistance.

CrL=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Zo of the pulse generator.

S1=Test selection switch.

Table 13. Test Data

Input Load
Test t, t S1 position
Vi Vis C R.
at frmax other!!
teue, teen [2] Pulse <2ns 6ns 50pF 1kQ open
trzn , teHz [2] Vee <2ns 6ns 50pF 1kQ Vee
trzL, triz [2] Vee <2ns bns 50pF 1kQ Ve

[1] t-= t= 6 ns; when measuring fmax, there is no constraint to t-and trwith 50 % duty factor.
[2] Vivalues:

For 74HC4053: V| = Vcc

For 74HCT4053: V| = 3V

Rev. 1.0 — Aug 08, 2024
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|Vce
Sn |,
[}
10 uF I
nYn/nZ nZ/nYn
ViS = ofl“ 4 l VOS
|VEE GND | [r, TCL @
Fig. 12. Test circuit for measuring sine-wave distortion
|Vee
Sn
— —~ "1
I
0.1 pF i
nYn/nZ nZ/nYn
Vis H / _L Vos
|Vee |GND [lr. ==cp @
a.Test circuit
Vec=4.5V; GND =0 V; Vee= -4.5V; Ri=600 Q; Rs = 1 kQ
0
Qiso
(dB)
-20
AT
40 el
~
60 ///
-~ /
AT
-80
’f
-100
10 102 103 104 108 106
fi (kHz)
b.solation (OFF-state) as a function of frequency
Fig. 13. Test circuit for measuring isolation (OFF-state)
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Sn

01WF R hyn/mnz

Vis —

|VEE GND | |r, ==,

|Vee

nYn/nZ " nZ/nYn vV
0s

RL [Vee |GND | |r_ %CL (s8)

Fig. 14. Test circuit for measuring crosstalk between control input and any switch

7

|:Ii|2RL Vee |j2RL 3

Sn,E|
: Vet
1
nYn i nZ v
1
G HzRL Veg |GND HzRL oscilloscope
IL
| I

Fig. 15. Test circuit for measuring crosstalk between control input and any switch
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|Vce

Sn

10 pF
|

nYn/nZ nZ/nYn

|
)
|VEE GND | [r, TCL @

a.Test circuit

Vec=4.5V; GND =0 V; Vee= -4.5V; Ri=600 Q; Rs =1 kQ

5
VOS
(dB)
3
1
h"‘\
" \
-5
10 102 103 104 105 108

f (kHz)

b. Typical frequency response

Fig. 16. Test circuit for frequency response
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11. Package Outline
SOP-16
’ Y
r—' Y
\ A L I
Ty : :%g—f L
A1 A2 i L

iHddddgdg

HHHEH o

O
=

symbol Dimensions In Millimeters

Min. Max.
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
b 0.33 0.51
C 0.19 0.25
D 9.50 10.10
E 5.80 6.30
E1l 3.70 4.10
e 1.27
L 0.35 0.89
0 0° 8°

Rev. 1.0 — Aug 08, 2024

24



74HCA4053;74HCT4053 MI

Triple 2-channel analog multiplexer/demultiplexer

D

Product datasheet, Rev. 1.0 Aug 08, 2024
TSSOP-16
D
/ \ ! [ \
A ~— ‘
Uy . %g%}\ L
TM A2 .u_ti

M |m
O
ﬁ b
Dimensions In Millimeters

Symbol Min Max
A R 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 4.90 5.10
E1 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 0.75
S] 0° 8°
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12. Abbreviations

Acronym Description

CMOS Complementary Metal-Oxide Semiconductor

DUT Device Under Test

ESD ElectroStatic Discharge

HBM Human Body Model

CDM Charged Device Model

TTL Transistor-Transistor Logic

13. Revision History

Document ID Release Date Data sheet status Change notice Supersedes
74HC_HCT4053 Rev. 1.0 | Aug 08, 2024 Product datasheet
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