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1、 General Description 
The HM74HC4051/HCT4051 is a single-pole octal-throw analog switch (SP8T) suitable for use in analog or 
digital 8:1 multiplexer/demultiplexer applications. The switch features three digital select inputs (S0, S1 

and S2), eight independent inputs/outputs (Yn), a common input/output (Z) and a digital enable input (E
—

). 

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. 

Features: 
 Wide analog input voltage range from -5 V to +5 V 
 Wide supply voltage range 

HM74HC4051: from 3V to 9V 

HM74HCT4051: from 4.5V to 5.5V 

 Low ON resistance: 
– 80 Ω (typical) at VCC - VEE = 4.5 V 
– 70 Ω (typical) at VCC - VEE = 6.0 V 
– 60 Ω (typical) at VCC - VEE = 9.0 V 

 Logic level translation: to enable 5 V logic to communicate with ±5 V analog signals 
 Typical “break before make” built-in 
 Specified from -40℃ to +85℃ 
 Packaging information: DIP16/SOP16/TSSOP16/DHVQFN16 

 
Applications: 
 Analog multiplexing and demultiplexing 
 Digital multiplexing and demultiplexing 
 Signal gating 

HM74HC4051/HM74HCT4051
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Ordering Information:  
Tube packing specifications:  

Type number 
Packaging 

form 
Marking 

code 
Tube 

quantity 

Boxed 
tube 

quantity 

Boxed 
quantity 

Packing 
box 

number 

Packing 
quantity 

Notes 

HM74HC4051DA.TB DIP16 74HC4051 
25 

PCS/tube 
40 

tube/box 
1000 

PCS/box 
10 

box/pack 
10000 

PCS/pack 

Dimensions of 
plastic enclosure: 
19.0mm×6.4mm   
Pin spacing: 
2.54mm 

HM74HCT4051DA.TB DIP16 74HCT4051 
25 

PCS/tube 
40 

tube/box 
1000 

PCS/box 
10 

box/pack 
10000 

PCS/pack 

Dimensions of 
plastic enclosure: 
19.0mm×6.4mm   
Pin spacing: 
2.54mm 

HM74HC4051SA.TB SOP16 74HC4051 
50 

PCS/tube 
200 

tube/box 
10000 

PCS/box 
5 

box/pack 
50000 

PCS/pack 

Dimensions of 
plastic enclosure: 
10.0mm×3.9mm   
Pin spacing: 
1.27mm 

HM74HCT4051SA.TB SOP16 74HCT4051 
50 

PCS/tube 
200 

tube/box 
10000 

PCS/box 
5 

box/pack 
50000 

PCS/pack 

Dimensions of 
plastic enclosure: 
10.0mm×3.9mm   
Pin spacing: 
1.27mm 

HM74HC4051TA.TB TSSOP16 74HC4051 
96 

PCS/tube 
120 

tube/box 
19200 

PCS/box 
10 

box/pack 
192000 

PCS/pack 

Dimensions of 
plastic enclosure:  
5.0mm×4.4mm  
Pin spacing: 
0.65mm 

HM74HCT4051TA.TB TSSOP16 74HCT4051 
96 

PCS/tube 
120 

tube/box 
19200 

PCS/box 
10 

box/pack 
192000 

PCS/pack 

Dimensions of 
plastic enclosure:  
5.0mm×4.4mm  
Pin spacing: 
0.65mm 
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Reel packing specifications:  

Type number 
Packaging 

form 
Marking code 

Reel 
quantity 

Boxed reel 
quantity 

Packing 
quantity 

Notes 

HM74HC4051A.TR SOP16(1) 74HC4051 
2500 

PCS/reel 
5000 

PCS/box 
20000 

PCS/pack 

Dimensions of plastic 
enclosure: 
10.0mm×3.9mm   
Pin spacing:1.27mm 

HM74HCT4051SA.TR SOP16(1) 74HCT4051 
2500 

PCS/reel 
5000 

PCS/box 
20000 

PCS/pack 

Dimensions of plastic 
enclosure: 
10.0mm×3.9mm   
Pin spacing:1.27mm 

HM74HC40511SA.TR SOP16(2) 74HC4051 
2500 

PCS/reel 
2500 

PCS/box 
40000 

PCS/pack 

Dimensions of plastic 
enclosure: 
10.0mm×3.9mm   
Pin spacing:1.27mm 

HM74HCT4051SA.TR SOP16(2) 74HCT4051 
2500 

PCS/reel 
2500 

PCS/box 
40000 

PCS/pack 

Dimensions of plastic 
enclosure: 
10.0mm×3.9mm   
Pin spacing:1.27mm 

HM74HC4051TA.TR TSSOP16 74HC4051 
2500 

PCS/reel 
5000 

PCS/box 
40000 

PCS/pack 

Dimensions of plastic 
enclosure:  
5.0mm×4.4mm  
Pin spacing:0.65mm 

HM74HCT4051TA.TR TSSOP16 74HCT4051 
2500 

PCS/reel 
5000 

PCS/box 
40000 

PCS/pack 

Dimensions of plastic 
enclosure:  
5.0mm×4.4mm  
Pin spacing:0.65mm 

HM74HC4051QE.TR DHVQFN16 HC4051 
3000 

PCS/reel 
3000 

PCS/box 
60000 

PCS/pack 

Dimensions of plastic 
enclosure: 
3.5mm×2.5mm  
Pin spacing: 0.5mm 

HM74HCT4051QE.TR DHVQFN16 HCT4051 
3000 

PCS/reel 
3000 

PCS/box 
60000 

PCS/pack 

Dimensions of plastic 
enclosure: 
3.5mm×2.5mm  
Pin spacing: 0.5mm 

 
Note: If the physical information is inconsistent with the ordering information, please refer to the actual 
product. 

HM74HC4051/HM74HCT4051
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2、Block Diagram And Pin Description 
2.1、Block Diagram 

 
Figure 1. Logic symbol 

 
 

 
Figure 2. IEC logic symbol 

 
 

 
Figure 3. Schematic diagram (one switch) 

HM74HC4051/HM74HCT4051
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Figure 4. Functional diagram 

 
 
2.2、Pin Configurations 

                  
         DIP16/SOP16/TSSOP16                                 DHVQFN16 
 
Note: 
(1) This is not a supply pin. The substrate is attached to this pad using conductive die attach material. 
There is no electrical or mechanical requirement to solder this pad. However, if it is soldered, the solder 
land should remain floating or be connected to VCC. 

HM74HC4051/HM74HCT4051
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2.3、Pin Description 
Pin No. Pin Name Description 

1 Y4 independent input or output 
2 Y6 independent input or output 
3 Z common output or input 
4 Y7 independent input or output 
5 Y5 independent input or output 

6 E enable input (active LOW) 
—

 
7 VEE supply voltage 
8 GND ground supply voltage 
9 S2 select input 
10 S1 select input 
11 S0 select input 
12 Y3 independent input or output 
13 Y0 independent input or output 
14 Y1 independent input or output 
15 Y2 independent input or output 
16 VCC supply voltage 

 
 
2.4、Function Table 

Input 
Channel ON 

E S3 
—

 S2 S1 

L L L L Y0 to Z 
L L L H Y1 to Z 
L L H L Y2 to Z 
L L H H Y3 to Z 
L H L L Y4 to Z 
L H L H Y5 to Z 
L H H L Y6 to Z 
L H H H Y7 to Z 
H X X X switches off 

Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care. 
 

HM74HC4051/HM74HCT4051
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3、Electrical Parameter 
3.1、Absolute Maximum Ratings  
(Voltages are referenced to VSS =0V (ground), unless otherwise specified.)  

Parameter Symbol Conditions Min. Max. Unit 
supply voltage VCC - [1] -0.5 +11 V 

input clamping current IIK VI < -0.5 V or VI > VCC + 0.5 V - ±20 mA 
switch clamping current ISK VSW < -0.5 V or VSW > VCC + 0.5 V - ±20 mA 

switch current ISW -0.5 V < VSW < VCC + 0.5 V - ±25 mA 
supply current IEE - - ±20 mA 
supply current ICC - - 50 mA 
ground current IGND - - -50 mA 

storage temperature Tstg - -65 +150 ℃ 
total power dissipation Ptot -[2] - 500 mW 

power dissipation P per switch - 100 mW 

Soldering temperature TL 10s 
DIP 245 ℃ 
SOP 250 ℃ 

DHVQFN 250 ℃ 
Note:  
[1] To avoid drawing VCC current out of terminal Z, when switch current flows into terminals Yn, the 

voltage drop across the bidirectional switch must not exceed 0.4 V. If the switch current flows into 
terminal Z, no VCC current will flow out of terminals Yn, and in this case there is no limit for the 
voltage drop across the switch, but the voltages at Yn and Z may not exceed VCC or VEE. 

[2] For DIP16 packages: above 70℃ the value of Ptot derates linearly with 12mW/K. 
For SOP16 packages: above 70℃ the value of Ptot derates linearly with 8mW/K. 

 For (T)SSOP16 packages: above 60℃ the value of Ptot derates linearly with 5.5mW/K. 
For DHVQFN16 packages: above 60℃ the value of Ptot derates linearly with 4.5mW/K. 

 

HM74HC4051/HM74HCT4051
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3.2、Recommended Operating Conditions 
Parameter Symbol  Conditions  Min. Typ. Max. Unit  

HM74HC4051

supply voltage VCC 
VCC - GND 3.0 5.0 9.0 V 
VCC - VEE 3.0 5.0 9.0 V 

input voltage VI - 0 - VCC V 

switch voltage VSW - VEE - VCC V 
ambient temperature Tamb in free air -40 - +85 ℃ 

input transition rise and fall rate Δt/ΔV 
VCC = 4.5 V - 1.67 139 ns/V 
VCC = 6.0 V - - 83 ns/V 
VCC = 9.0 V - - 31 ns/V 

HM74HCT4051 

supply voltage VCC 
VCC - GND 4.5 5.0 5.5 V 
VCC - VEE 3.0 5.0 9.0 V 

input voltage VI - 0 - VCC V 

switch voltage VSW - VEE - VCC V 
ambient temperature Tamb in free air -40 - +85 ℃ 

input transition rise and fall rate Δt/ΔV 
VCC = 4.5 V - 1.67 139 ns/V 
VCC = 6.0 V - - - ns/V 
VCC = 9.0 V - - - ns/V 

 
 
3.3、Electrical Characteristics 
3.3.1、DC Characteristics 1 
(Tamb=25℃, voltages are referenced to GND (ground=0V), unless otherwise specified.) 

Parameter Symbol  Conditions Min. Typ. Max. Unit  

ON resistance (peak) RON(peak) 
Vis = VCC to VEE; 

ISW = 1000 uA 

VCC = 4.5 V; 
VEE = 0 V 

- 100 180 Ω 

VCC = 6.0 V; 
VEE = 0 V 

- 90 160 Ω 

VCC = 4.5 V; 
VEE = -4.5 V 

- 70 130 Ω 

ON resistance (rail) RON(rail) 

Vis = VEE; 
ISW = 1000 uA 

VCC = 4.5 V; 
VEE = 0 V 

- 80 140 Ω 

VCC = 6.0 V; 
VEE = 0 V 

- 70 120 Ω 

VCC = 4.5 V; 
VEE = -4.5 V 

- 60 105 Ω 

Vis = VCC; 
ISW = 1000 uA 

VCC = 4.5 V; 
VEE = 0 V 

- 90 160 Ω 

VCC = 6.0 V; 
VEE = 0 V 

- 80 140 Ω 

HM74HC4051/HM74HCT4051
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VCC = 4.5 V; 
VEE = -4.5 V 

- 65 120 Ω 

ON resistance 
mismatch 

between channels 
ΔRON Vis = VCC to VEE 

VCC = 4.5 V; 
VEE = 0 V 

- 9 - Ω 

VCC = 6.0 V; 
VEE = 0 V 

- 8 - Ω 

VCC = 4.5 V; 
VEE = -4.5 V 

- 6 - Ω 

HM74HC4051

HIGH-level input 
voltage 

VIH 
VCC = 4.5 V 3.15 2.4 - V 
VCC = 6.0 V 4.2 3.2 - V 
VCC = 9.0 V 6.3 4.7 - V 

LOW-level input 
voltage 

VIL 
VCC = 4.5 V - 2.1 1.35 V 
VCC = 6.0 V - 2.8 1.8 V 
VCC = 9.0 V - 4.3 2.7 V 

input leakage 
current 

II 
VEE = 0 V; 

VI = VCC or GND 

VCC = 6.0 V - - ±0.1 uA 

VCC = 9.0 V - - ±0.2 uA 

OFF-state 
leakage current 

IS(OFF) 

VCC= 9.0 V;  
VEE= 0 V;  

VI= VIH or VIL; 
|VSW| = VCC - VEE; 

see Figure 7 

per channel - - ±0.1 uA 

all channels - - ±0.4 uA 

ON-state 
leakage current 

IS(ON) 
VI= VIH or VIL; 

|VSW| = VCC-VEE;VCC= 9.0 V; 
VEE= 0 V; see Figure 8 

- - ±0.4 uA 

supply current ICC 

VEE = 0 V; 
VI = VCC or GND; 
Vis = VEE or VCC; 
Vos = VCC or VEE 

VCC = 6.0 V - - 8.0 uA 

VCC = 9.0 V - - 16.0 uA 

input capacitance CI - - 3.5 - pF 

switch capacitance CSW 
independent pins Yn - 5 - pF 

common pins Z - 25 - pF 

HM74HCT4051
HIGH-level input 

voltage 
VIH VCC = 4.5 V to 5.5 V 2.0 1.6 - V 

LOW-level input 
voltage 

VIL VCC = 4.5 V to 5.5 V - 1.2 0.8 V 

input leakage 
current 

II 
VI = VCC or GND;  

VCC = 5.5 V; VEE= 0 V 
- - ±0.1 uA 

HM74HC4051/HM74HCT4051
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OFF-state 
leakage current 

IS(OFF) 

VCC= 9.0 V;  
VEE= 0 V;  

VI= VIH or VIL; 
|VSW| = VCC - VEE; 

see Figure 7 

per channel - - ±0.1 uA 

all channels - - ±0.4 uA 

ON-state 
leakage current 

IS(ON) 
VCC= 9.0 V; VEE= 0 V;  

VI= VIH or VIL; |VSW| = VCC-VEE; 
see Figure 8 

- - ±0.4 uA 

supply current ICC 
VI = VCC or GND; 
Vis = VEE or VCC; 
Vos = VCC or VEE; 

VCC = 5.5V; 
VEE = 0 V 

- - 8.0 uA 

VCC = 4.5V; 
VEE = -4.5V 

- - 16.0 uA 

additional supply 
current 

ΔICC 
per input; VI = VCC-2.1V; 

other inputs at VCC or GND; 
VCC = 4.5 V to 5.5 V; VEE = 0 V 

- 50 180 uA 

input capacitance CI - - 3.5 - pF 

switch capacitance CSW 
independent pins Yn - 5 - pF 

common pins Z - 25 - pF 
Note: 
[1] VI= VIH or VIL; for test circuit see Figure 5. 
[2] Vis is the input voltage at a Yn or Z terminal, whichever is assigned as an input. 
[3] Vos is the output voltage at a Yn or Z terminal, whichever is assigned as an output. 
 
 
3.3.2、DC Characteristics 2 
(Tamb = -40℃~85℃, voltages are reference to GND (ground=0V), unless otherwise specified, unless 
otherwise specified.) 

Parameter Symbol  Conditions Min. Typ. Max. Unit  

ON resistance (peak) RON(peak) 
Vis = VCC to VEE; 

ISW = 1000 uA 

VCC = 4.5 V; 
VEE = 0 V 

- - 225 Ω 

VCC = 6.0 V; 
VEE = 0 V 

- - 200 Ω 

VCC = 4.5 V; 
VEE = -4.5 V 

- - 165 Ω 

ON resistance (rail) RON(rail) 

Vis = VEE; 
ISW = 1000 uA 

VCC = 4.5 V; 
VEE = 0 V 

- - 175 Ω 

VCC = 6.0 V; 
VEE = 0 V 

- - 150 Ω 

VCC = 4.5 V; 
VEE = -4.5 V 

- - 130 Ω 

Vis = VCC; 
ISW = 1000 uA 

VCC = 4.5 V; 
VEE = 0 V 

- - 200 Ω 

HM74HC4051/HM74HCT4051
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VCC = 6.0 V; 
VEE = 0 V 

- - 175 Ω 

VCC = 4.5 V; 
VEE = -4.5 V 

- - 150 Ω 

ON resistance 
mismatch 

between channels 
ΔRON Vis = VCC to VEE 

VCC = 4.5 V; 
VEE = 0 V 

- - - Ω 

VCC = 6.0 V; 
VEE = 0 V 

- - - Ω 

VCC = 4.5 V; 
VEE = -4.5 V 

- - - Ω 

HM74HC4051

HIGH-level input 
voltage 

VIH 
VCC = 4.5 V 3.15 - - V 
VCC = 6.0 V 4.2 - - V 
VCC = 9.0 V 6.3 - - V 

LOW-level input 
voltage 

VIL 
VCC = 4.5 V - - 1.35 V 
VCC = 6.0 V - - 1.8 V 
VCC = 9.0 V - - 2.7 V 

input leakage 
current 

II 
VEE = 0 V; 

VI = VCC or GND 

VCC = 6.0 V - - ±1.0 uA 

VCC = 9.0 V - - ±2.0 uA 

OFF-state 
leakage current 

IS(OFF) 

VCC= 9.0 V;  
VEE= 0 V;  

VI= VIH or VIL; 
|VSW| = VCC - VEE; 

see Figure 7 

per channel - - ±1.0 uA 

all channels - - ±4.0 uA 

ON-state 
leakage current 

IS(ON) 
VI= VIH or VIL; 

|VSW| = VCC-VEE;VCC= 9.0 V; 
VEE= 0 V; see Figure 8 

- - ±4.0 uA 

supply current ICC 

VEE = 0 V; 
VI = VCC or GND; 
Vis = VEE or VCC; 
Vos = VCC or VEE 

VCC = 6.0 V - - 80.0 uA 

VCC = 9.0 V - - 160.0 uA 

input capacitance CI - - - - pF 

switch capacitance CSW 
independent pins Yn - - - pF 

common pins Z - - - pF 

HM74HCT4051
HIGH-level input 

voltage 
VIH VCC = 4.5 V to 5.5 V 2.0 - - V 

LOW-level input 
voltage 

VIL VCC = 4.5 V to 5.5 V - - 0.8 V 

HM74HC4051/HM74HCT4051
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input leakage 
current 

II 
VI = VCC or GND;  

VCC = 5.5 V; VEE = 0 V 
- - ±1.0 uA 

OFF-state 
leakage current 

IS(OFF) 

VCC= 9.0 V;  
VEE= 0 V;  

VI= VIH or VIL; 
|VSW| = VCC - VEE; 

see Figure 7 

per channel - - ±1.0 uA 

all channels - - ±4.0 uA 

ON-state 
leakage current 

IS(ON) 
VCC= 9.0 V; VEE= 0 V;  

VI= VIH or VIL; |VSW| = VCC-VEE; 
see Figure 8 

- - ±4.0 uA 

supply current ICC 
VI = VCC or GND; 
Vis = VEE or VCC; 
Vos = VCC or VEE 

VCC = 5.5V; 
VEE = 0 V 

- - 80.0 uA 

VCC = 4.5V; 
VEE = -4.5V 

- - 160 uA 

additional supply 
current 

ΔICC 
per input; VI = VCC - 2.1V; 

other inputs at VCC or GND; 
VCC = 4.5 V to 5.5 V; VEE = 0 V 

- - 225 uA 

input capacitance CI - - - - pF 

switch capacitance CSW 
independent pins Yn - - - pF 

common pins Z - - - pF 
Note: 
[1] VI= VIH or VIL; for test circuit see Figure 5. 
[2] Vis is the input voltage at a Yn or Z terminal, whichever is assigned as an input. 
[3] Vos is the output voltage at a Yn or Z terminal, whichever is assigned as an output. 
 
3.3.3、AC Characteristics 1 
(Tamb=25℃, GND = 0 V; tr= tf= 6 ns; CL= 50 pF; unless otherwise specified.) 

Parameter Symbol  Conditions  Min.  Typ.  Max.  Unit  
HM74HC4051

propagation 
delay 

tpd 
Vis to Vos;  
RL = ∞ Ω; 

see Figure 9[1] 

VCC = 4.5 V; 
VEE = 0 V 

- 5 12 ns 

VCC = 6.0 V; 
VEE = 0 V 

- 4 10 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- 4 8 ns 

turn-on time ton 
E
—

RL = ∞ Ω; 
 to Vos;  

see Figure 10[2] 

VCC = 4.5 V; 
VEE = 0 V 

- 29 69 ns 

VCC = 5.0 V;  
VEE = 0 V;  
CL = 15 pF 

- 22 - ns 

VCC = 6.0 V; 
VEE = 0 V 

- 21 59 ns 

HM74HC4051/HM74HCT4051



14/ 29  

VCC = 4.5 V; 
VEE = -4.5 V 

- 18 51 ns 

Sn to Vos;  
RL = ∞ Ω; 

see Figure 10[2] 

VCC = 4.5 V; 
VEE = 0 V 

- 28 69 ns 

VCC = 5.0 V;  
VEE = 0 V;  
CL = 15 pF 

- 20 - ns 

VCC = 6.0 V; 
VEE = 0 V 

- 19 59 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- 16 51 ns 

turn-off time toff 

E
—

RL= 1 kΩ; 
 to Vos;  

see Figure 10[3] 

VCC = 4.5 V; 
VEE = 0 V 

- 31 58 ns 

VCC = 5.0 V;  
VEE = 0 V;  
CL = 15 pF 

- 18 - ns 

VCC = 6.0 V; 
VEE = 0 V 

- 17 49 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- 18 42 ns 

Sn to Vos;  
RL = 1 kΩ; 

see Figure 10[3] 

VCC = 4.5 V; 
VEE = 0 V 

- 25 58 ns 

VCC = 5.0 V;  
VEE = 0 V;  
CL = 15 pF 

- 19 - ns 

VCC = 6.0 V; 
VEE = 0 V 

- 18 49 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- 18 42 ns 

power 
dissipation 
capacitance 

CPD per switch;VI = GND to VCC
[4] - 25 - pF 

HM74HCT4051

propagation 
delay 

tpd 
Vis to Vos;  
RL = ∞ Ω; 

see Figure 9[1] 

VCC = 4.5 V; 
VEE = 0 V 

- 5 12 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- 4 8 ns 

turn-on time ton 
E
—

RL = ∞ Ω; 
 to Vos;  

see Figure 10[2] 

VCC = 4.5 V; 
VEE = 0 V 

- 26 55 ns 

VCC = 5.0 V;  
VEE = 0 V;  
CL = 15 pF 

- 22 - ns 

VCC = 4.5 V; - 16 39 ns 

HM74HC4051/HM74HCT4051
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VEE = -4.5 V 

Sn to Vos;  
RL = ∞ Ω; 

see Figure 10[2] 

VCC = 4.5 V; 
VEE = 0 V 

- 28 55 ns 

VCC = 5.0 V;  
VEE = 0 V;  
CL = 15 pF 

- 24 - ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- 16 39 ns 

turn-off time toff 

E
—

RL = 1 kΩ; 
 to Vos;  

see Figure 10[3] 

VCC = 4.5 V; 
VEE = 0 V 

- 19 45 ns 

VCC = 5.0 V;  
VEE = 0 V;  
CL = 15 pF 

- 16 - ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- 16 32 ns 

Sn to Vos;  
RL = 1 kΩ; 

see Figure 10[3] 

VCC = 4.5 V; 
VEE = 0 V 

- 23 45 ns 

VCC = 5.0 V;  
VEE = 0 V;  
CL = 15 pF 

- 20 - ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- 16 32 ns 

power 
dissipation 
capacitance 

CPD per switch;VI = GND to VCC-1.5V[4] - 25 - pF 

Note: 
[1] tpd is the same as tPHL and tPLH. 
[2] ton is the same as tPZH and tPZL. 
[3] toff is the same as tPHZ and tPLZ. 
[4] CPD is used to determine the dynamic power dissipation (PD in uW). 

PD = CPD × VCC
2 × fi × N + Σ{(CL+ CSW) × VCC

2× fO} where: 
fi = input frequency in MHz; 
fO = output frequency in MHz; 
N = number of inputs switching; 
Σ{(CL+ CSW) × VCC

2 × fO} = sum of outputs; 
CL = output load capacitance in pF; 
CSW = switch capacitance in pF; 
VCC = supply voltage in V. 

[5] For test circuit see Figure 11. 
[6] Vis is the input voltage at a Yn or Z terminal, whichever is assigned as an input. 
[7] Vos is the output voltage at a Yn or Z terminal, whichever is assigned as an output. 
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3.3.4、AC Characteristics 2 
(Tamb= -40℃~+85℃; GND = 0 V; tr = tf = 6 ns; CL = 50 pF; unless otherwise specified.) 

Parameter Symbol  Conditions  Min.  Typ.  Max.  Unit  
HM74HC4051

propagation 
delay 

tpd 
Vis to Vos;  
RL= ∞ Ω; 

see Figure 9[1] 

VCC = 4.5 V; 
VEE = 0 V 

- - 15 ns 

VCC = 6.0 V; 
VEE = 0 V 

- - 13 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- - 10 ns 

turn-on time ton 

E
—

RL= ∞ Ω; 
 to Vos;  

see Figure 10[2] 

VCC = 4.5 V; 
VEE = 0 V 

- - 86 ns 

VCC = 6.0 V; 
VEE = 0 V 

- - 73 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- - 64 ns 

Sn to Vos; 
RL= ∞ Ω; 

see Figure 10[2] 

VCC = 4.5 V; 
VEE = 0 V 

- - 86 ns 

VCC = 6.0 V; 
VEE = 0 V 

- - 73 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- - 64 ns 

turn-off time toff 

E
—

RL = 1 kΩ; 
 to Vos; 

see Figure 10[3] 

VCC = 4.5 V; 
VEE = 0 V 

- - 73 ns 

VCC = 6.0 V; 
VEE = 0 V 

- - 62 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- - 53 ns 

Sn to Vos;  
RL = 1 kΩ; 

see Figure 10[3] 

VCC = 4.5 V; 
VEE = 0 V 

- - 73 ns 

VCC = 6.0 V; 
VEE = 0 V 

- - 62 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- - 53 ns 

power 
dissipation 
capacitance 

CPD per switch;VI = GND to VCC
[4] - - - pF 

HM74HCT4051

propagation 
delay 

tpd 
Vis to Vos;  
RL = ∞ Ω; 

see Figure 9[1] 

VCC = 4.5 V; 
VEE = 0 V 

- - 15 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- - 10 ns 

turn-on time ton E
— VCC = 4.5 V;  to Vos;  - - 69 ns 
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RL = ∞ Ω; 
see Figure 10[2] 

VEE = 0 V 
VCC = 4.5 V; 
VEE = -4.5 V 

- - 49 ns 

Sn to Vos; 
RL = ∞ Ω; 

see Figure 10[2] 

VCC = 4.5 V; 
VEE = 0 V 

- - 69 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- - 49 ns 

turn-off time toff 

E
—

RL = 1 kΩ; 
 to Vos;  

see Figure 10[3] 

VCC = 4.5 V; 
VEE = 0 V 

- - 56 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- - 40 ns 

Sn to Vos;  
RL = 1 kΩ; 

see Figure 10[3] 

VCC = 4.5 V; 
VEE = 0 V 

- - 56 ns 

VCC = 4.5 V; 
VEE = -4.5 V 

- - 40 ns 

power 
dissipation 
capacitance 

CPD per switch;VI = GND to VCC-1.5V[4] - - - pF 

Note: 
[1] tpd is the same as tPHL and tPLH. 
[2] ton is the same as tPZH and tPZL. 
[3] toff is the same as tPHZ and tPLZ. 
[4] CPD is used to determine the dynamic power dissipation (PD in uW). 

PD = CPD × VCC
2× fi × N + Σ{(CL+ CSW) × VCC

2× fO} where: 
fi = input frequency in MHz; 
fO = output frequency in MHz; 
N = number of inputs switching; 
Σ{(CL+ CSW) × VCC

2 × fO} = sum of outputs; 
CL = output load capacitance in pF; 
CSW = switch capacitance in pF; 
VCC = supply voltage in V. 

[5] For test circuit see Figure 11. 
[6] Vis is the input voltage at a Yn or Z terminal, whichever is assigned as an input. 
[7] Vos is the output voltage at a Yn or Z terminal, whichever is assigned as an output. 
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3.3.5、AC Characteristics 3 
(Tamb= 25℃; GND = 0V; CL=50pF; recommended conditions and typical values.) 

Parameter Symbol  Conditions  Min.  Typ.  Max.  Unit  

sine-wave 
distortion 

dsin 

fi = 1 kHz;  
RL = 10 kΩ; 

see Figure 12 

Vis = 4.0 V (p-p);  
VCC = 2.25 V;  
VEE = -2.25 V 

- 0.04 - % 

Vis = 8.0 V (p-p);  
VCC = 4.5 V;  
VEE = -4.5 V 

- 0.02 - % 

fi = 10 kHz;  
RL = 10 kΩ; 

see Figure 12 

Vis = 4.0 V (p-p);  
VCC = 2.25 V;  
VEE = -2.25 V 

- 0.12 - % 

Vis = 8.0 V (p-p);  
VCC = 4.5 V;  
VEE = -4.5 V 

- 0.06 - % 

isolation 
(OFF-state) 

αiso 
RL= 600 Ω;  
fi= 1 MHz; 

see Figure 13 

VCC = 2.25 V;  [1] 
VEE = -2.25 V   

- -50 - dB 

VCC = 4.5 V;   [1] 
VEE = -4.5 V 

- -50 - dB 

crosstalk 
voltage 

Vct 

peak-to-peak value; 
between control and 
any switch; 
RL= 600 Ω; fi= 

1MHz; E
—

see Figure 14 

 or Sn square 
wave between VCC 
and GND; tr= tf= 6 ns; 

VCC = 4.5 V;  
VEE = 0 V 

- 110 - mV 

VCC = 4.5 V; 
VEE = -4.5 V 

- 220 - mV 

-3dB 
frequency 
response 

f(-3dB) 
RL = 50 Ω; 

 see Figure 15 

VCC = 2.25 V;  [2] 
VEE = -2.25 V 

- 170 - MHz 

VCC = 4.5 V;   [2] 
VEE = -4.5 V 

- 180 - MHz 

Note： 
[1] Adjust input voltage Vis to 0 dBm level (0 dBm = 1 mW into 600 Ω). 
[2] Adjust input voltage Vis to 0 dBm level at Vos for 1 MHz (0 dBm = 1 mW into 50 Ω). 
[3] Vis is the input voltage at a Yn or Z terminal, whichever is assigned as an input. 
[4] Vos is the output voltage at a Yn or Z terminal, whichever is assigned as an output. 
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4、Testing Circuit 
4.1、DC Testing Circuit 1 

 
Vis = 0V to (VCC -VEE) 
RON = VSW/ISW 

Figure 5. Test circuit for measuring RON 

 

 
Vis = 0V to (VCC -VEE) 
(1)VCC = 4.5V 
(2)VCC = 6V 
(3)VCC = 9V 

Figure 6. Typical RON as a function of input voltage Vis 
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4.2、DC Testing Circuit 2 

 
Vis= VCC and Vos= VEE. 
Vis= VEE and Vos= VCC. 

Figure 7. Test circuit for measuring OFF-state current 
 

 
Vis= VCC and Vos= open-circuit. 
Vis= VEE and Vos= open-circuit. 

Figure 8. Test circuit for measuring ON-state current 
 
 
4.3、AC Testing Waveforms 

 

 
Figure 9. Input (Vis) to output (Vos) propagation delays 
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For HM74HC4051: VM = 0.5 × VCC. 

For HM74HCT4051: VM = 1.3 V. 

 
Figure 10. Turn-on and turn-off times 

 
4.4、AC Testing Circuit 1 

 

 
Figure 11.  Test circuit for measuring switching times 
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Definitions for test circuit: 
RT = termination resistance should be equal to the output impedance ZO of the pulse generator. 
CL = load capacitance including jig and probe capacitance. 
RL = load resistance. 
S1 = Test selection switch. 
 
 
4.5、Test Data 

Test 

Input Load 

S1 position 
VI Vis 

tr, tf 
CL RL 

at fmax other[1] 

tPHL,tPLH [2] pulse < 2ns 6ns 50pF 1kΩ open 

tPZH, tPHZ [2] VCC < 2ns 6ns 50pF 1kΩ VEE 

tPZL, tPLZ [2] VEE < 2ns 6ns 50pF 1kΩ VCC 

Note: 

[1] tr = tf= 6 ns; when measuring fmax, there is no constraint to tr and tf with 50 % duty factor. 

[2] VI values: 

For HM74HC4051: VI = VCC. 

For HM74HCT4051: VI = 3V. 

 
 
4.6、AC Testing Circuit 2 

 

 
Figure 12. Test circuit for measuring sine-wave distortion 
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VCC = 4.5 V; GND = 0 V; VEE = -4.5 V; RL = 600 Ω; RS = 1 kΩ. 

a. Test circuit 

 
b. Isolation (OFF-state) as a function of frequency 

Figure 13. Test circuit for measuring isolation (OFF-state) 
 

 
Figure 14. Test circuit for measuring crosstalk between control input and any switch 
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VCC = 4.5 V; GND = 0 V; VEE = -4.5 V; RL = 50 Ω; RS = 1 kΩ 

a. Test circuit 

 

 
b. Typical frequency response 

Figure 15. Test circuit for frequency response 
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5、Package Information 
5.1、DIP16 
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5.2、SOP16 
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5.3、TSSOP16 
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5.4、DHVQFN16 
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6、Statements And Notes 
6.1、The name and content of Hazardous substances or Elements in the product       

Part name 

Hazardous substances or Elements 

Lead 
and  

lead 
compo
unds 

Mercur
y and 
mercur
y 
compo
unds 

Cadm
ium 
and 
cadmi
um 
comp
ounds 

Hexaval
ent 
chromiu
m 
compoun
ds 

Polybro
minated 
biphenyl
s 

Polybro
minate
d 
biphen
yl 
ethers 

Dibutyl 
phthala
te 

 

Butylbe
nzyl 
phthala
te 

 

Di-2-et
hylhex
yl 
phthala
te 

Diisobu
tyl 
phthala
te 

Lead frame ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Plastic resin ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Chip  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

The lead ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Plastic sheet 
installed 

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

explanation 

○：Indicates that the content of hazardous substances or elements in the detection limit  

of  the following the SJ/T11363-2006 standard. 

×：Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006 
Standard limit requirements. 

 

6.2、Notion 

Recommended carefully reading this information before the use of this product； 

The information in this document are subject to change without notice； 

This information is using to the reference only, the company is not responsible for any loss； 

The company is not responsible for the any infringement of the third party patents or other rights of  

the responsibility. 
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