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74HC4051D,653-JSM

REMESH 8-channel Analog Multiplexer/Demultiplexer

1. General Description

The 74HC/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 (SO, S1 and S2), eight independent
inputs/outputs (Yn), a common input/output (Z) and a digital
enable input (E)A When E is HIGH, the switches are turned
oft. Inputs include clamp diodes. This enables the use of
current limiting resistors to interface inputs to voltages in
excess of Vec.

Features:

® Wide analog input voltage range from -5 Vto +5 V
®  Wide supply voltage range
74HC4051: from 3V to 9V
T4HCT4051: from 4.5V to 5.5V
® [ ow ON resistance:
— 80 Q (typical) at Vo - Ve =45V
—70 Q (typical) at Vec - Vee=6.0 V
—60 Q (typical) at Ve - VEg=9.0V
® Logic level translation; to enable 5 V logic to communicate
with £5 V analog signals

Typical “break before make™ built-in
Specified from -40°C to +125°C
® Packaging information; DIP16/SOP16/TSSOP16/DHVQFN16

Applications:

®  Analog multiplexing and demultiplexing
® Digital multiplexing and demultiplexing
®  Signal gating
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2. Block Diagram And Pin Description
2.1, Block Diagram

11
—o
10 0
s 1, }3 X3
B_B G8
alYo ] [
MUX/DMUX
044 1L o2
stl 512 o
s21, 122 2|18
12
1A 3 3=
5|8 a1
,|Ye s5f—
= 2
E Y7 6l—
=6 FIALS .
3 24
|z
Figure 1. Logic symbol Figure 2. IEC logic symbol
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Figure 3. Schematic diagram (one switch) Figure 4. Functional diagram
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2.2, Pin Configurations

] va
(6] vee

v4 [1] [16] Ve Y6 | 2) @5] v2
viz] O ) vz 2[D @ v
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g @
U]
DIP16/SOP16/TSSOP16 DHVQFN16

Note:

(1) This i1s 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 Vec.

2.3+ Pin Description

Pin No. Pin Name Description
1 Y4 independent input or output
2 Y6 independent input or output
3 7 common output or input
4 Y7 independent input or output
5 Y5 independent input or output
6 E enable input (active LOW)
7 Ve supply voltage
8 GND ground supply voltage
9 S2 select input
10 S1 select input
11 SO 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 Ve supply voltage

2.4, Function Table
Input

- Channel ON
E S2 S1 S0
L L L L Y0 toZ
L L L H YitoZ
L L H L Y2t0Z
L L H H Y3toZ
L H L L YdtoZ
L H L H Y5toZ
L H H L Y6toZ
L H H H Y7toZ
H X X X switches off

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

3.1. Absolute Maximum Ratings

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

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - I -0.5 +11 A%
input clamping current Ik Vi<-05VorV;>Vec+05V - +20 mA
switch clamping current Isk Vaw<-0.5VorVew>Vec+05V - +20 mA
switch current Igw 05V<Vew<Veet 05V - +25 mA
supply current Ieg - - +20 mA
supply current lec - - 50 mA
ground current IgnD - - -50 mA
storage temperature Tgg - -65 +150 C
total power dissipation Piot - - 500 mW
power dissipation P per switch - 100 mW
DIP 245 T
Soldering temperature T 10s SOP/TSSOP 260 T
DHVQFN 260 T

Note:

[1] To avoid drawing V¢ 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 Ve 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 V¢c or Ve

3.2+ Recommended Operating Conditions

Parameter Symbol Conditions | Min. | Typ. | Max. | Unit
74HC4051
Vee- GND 3.0 5.0 9.0 \Y
supply voltage Vee
Vee- Vi 3.0 5.0 9.0 \Y
input voltage vV, - 0 - Vee V
switch voltage Vsw - VeE - Vee Vv
ambient temperature Tumb in free air -40 - +125 C
Vee=45V - 1.67 139 | ns/V
input transition rise and fall rate | At/AV Vee=60V - - 83 ns/V
Vee=9.0V - - 31 ns/V
74HCT4051
Vee- GND 4.5 5.0 55 \Y
supply voltage Vee
Vee- Ve 3.0 5.0 9.0 A%
input voltage Vi - 0 - Vee V
switch voltage Vsw - Ve - Vee Vv
ambient temperature Tamb in free air -40 % +125 T
input transition rise and fall rate At/AV Vee=45V - 1.67 139 ns/V
VCC =60V = - - ns/V
VCC =90V - - - ns/V

V1.0

Www.jsmsemi.com

4/27



JSMSEMI
ABEHESEH

74HC4051D,653-JSM
8-channel Analog Multiplexer/Demultiplexer

3.3, Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamy=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vee=45V;
¢ : - 100 | 180 9
VEE: ov
: Vis=Vec to Veg; | Vee=60V;
ON it ak cal - 90 160 Q
resistance (peak) | Rongesy | 000 uA | Vee=0V
Vee=45V:
¢ ( 70 130 9
VEE: 45V
Vee=45V:
¢ - 80 140 9
VEE: ov
Vis= Veg Vee=60V:
i EE: cC i 70 120 0
ISW: 1000 uA VEE: ov
Vee=4.5V;
4 : - 60 105 Q
. . VEE: 45V
ON resistance (rail) RoN(ain
VCC =45 V',
- 90 160 (@)
VEE: ov
Vi.= Vee, Vee=6.0V:;
o M cc - 80 140 Q
ISW:' 1000 uA VEE: ov
Vee=4.5V;
cc : - 65 120 Q
VEE: 45V
Vee=4.5V;
e ‘ - 9 - Q
. VEE: ov
ON resistance
. VCC =6.0 V',
mismatch ARgn Vis=Veeto Vie - 8 - Q
VEE: ov
between channels
VCC =45 V,
- 6 - (@)
VEE: -45 V
T4HC4051
i Vee=45V 3.15 2.4 - v
HIGH-level input
V[H VCC: 60V 42 32 - Vv
voltage
Vee=9.0V 6.3 47 - v
_ Vee=45V - 2.1 1.35 \%
LOW-level input
V]L VCC:6.0V - 2.8 1.8 Vv
voltage
Vee=9.0V - 43 2.7 A"
A Vee=60V - - +1.0 A
input leakage | Vee=0V, '\ "
I
t Vi=V GND
cutren 1= Yeeor Vee=90V | - ; 10 | uA
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VCC= 9.0 V,
V=0 V: per channel - - +1.0 uA
OFF-state I Ve V V
= or Vy;
leakage current S(OF b o
[Vsw|=Vce- Ve | all channels - - £1.0 uA
see Figure 7
V=V Vi
ON-state L H O VI,
IS(ON) IVQ\\.I =Vee-Vee:Vee= 9.0 V, - - +1.0 uA
leakage current _
V=0 V; see Figure 8
Vee=0V;
. ’ Vee=60V - - 8.0 uA
V] X Vcc or CI:ND1
supply current Icc V.=V v
is = or >
TS I vee=90V | - - 160 | uA
Vos=Vee or Vg
input capacitance C - - 35 - pF
_ A independent pins Yn - 5 - pF
switch capacitance Csw _
common pins Z - 25 - pF
74HCT4051
HIGH-level input
Vi Vee=45Vto55V 2.0 1.6 - \%
voltage
LOW-level input
evel inpu Vi Vee=45Vt055V y 12 | 08 %
voltage
input leak Vi=V GND;
input leakage I 1=Vccor ; ) ) £1.0 UA
current Vee=55V, V=0V
VCC= 9.0 V',
V=0 V: per channel - - +1.0 uA
OFF-state . VeV V
= or Vy;
leakage current S(OFF) ! _IH ks _
IVswl = Vee- Vee: | all channels - - +1.0 uA
see Figure 7
Vee=9.0 V; V=0V,
ON-state cc . VEE :
Ision V=V or Vi, [Vsw| = Vee-Vie; - - £1.0 uA
leakage current .
see Figure 8
VCC = SSV,
Vi=Vcor GND; Ve =0V S - 8.0 uA
supply current Icc Vis=Vgeor Ve,
Vos=Vce or Vg, Vee =45V, - - 16.0 uA
VEE =-45V
. input; V1= Vcc-2.1V;
additional supply per 1-npu R o ’
Alcc other inputs at V¢ or GND; - 50 180 uA
current
Vee=45Vt055V, VEg=0V
input capacitance C - - 35 - pF
_ _ independent pins Yn - 5 - pF
switch capacitance Csw :
common pins 7, - 25 - pF

Note: [1] Vi= Vg or Vy; for test circuit see Figure 5.
[2] Vs is the input voltage at a Yn or Z terminal, whichever is assigned as an input.

[3] Vs is the output voltage at a Yn or Z terminal, whichever is assigned as an output.
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3.3.2. DC Characteristics 2

(Tamy = -40°C~85°C, voltages are reference to GND (ground=0V), unless otherwise specified, unless
otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vee=4.5V;
€ : - - 225 0
VEE= ov
Vis=Veeto Veg: | Vee=6.0V;
ON resistance (peak) | Ronpeak) ' PN « - - 200 Q
Igw = 1000 vA VEE= ov
Vee=4.5V;
€ ) 3 - 165 0
VEE= 45V
Vee=45V;
« ’ - - 175 | Q
VEE= ov
Vi =V Vee=6.0V;
2 EE: cC . i i 150 0
Ing 1000 vA VEE—_-O \Y%
V=45V
o ) - - 130 0
ON ista ( 1) RO VEE= 45V
resistance (rai rai
N V=45V,
- - 200 Q
VEE= ov
Vis=Vee: Vee=6.0V,
: CC: cc . ) A 175 0
ISW= 1000 vA VEE: ov
Vee=45V;
€« ) - - 150 0
VEE: 45V
74HC4051
_ Vee=45V 3.15 - - A%
HIGH-level input
V[H Vccz 60V 472 - - A\
voltage
Vee=90V 6.3 - - \Y
A Vee=45V - - 1.35 A"
LOW:-level input
V“_ VCC=6‘0V - - 1.8 A\
voltage
Vee=9.0V - - 2.7 \%
. Vee=60V - . +1.0 A
input leakage I Vee=0V,; cc "
I
current V= Ve or GND Vee=90V \ i 0 uA
Vccz 9.0 VZ,
V=0 V: per channel - - +1.0 uA
OFF-state ’
IS(OFF) Vi=Vigor Vi,
leakage current a _
IVswl=Vee- Ve | all channels - - +4.0 uA
see Figure 7
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V=V or Vi
ON-state
leakage current Isiony [Vsw| = Vee-VEe:Vee=9.0 V; - - +4.0 uA
Vee= 0V, see Figure 8
Vee=0V; Vee=60V | - ; 800 | uA
V1= VCC or GND,
supply current Icc Vo= Ve W
sTOUEERTCC  yvee=90V | - - 160.0 | uA
Vos= Vceor Vg
T4HCT4051
HIGH-level input v Vi =45V
H cc = 4. to55V 2.0 - - VvV
voltage
LOW-level input
eve’ npu Vi Vee=45V1055V : ; 08 | v
voltage
input leakage I Vi=Vccor GND; £10 A
- - . u
current ! Vee=55V, Vge=0V
VCC: 9.0 V,
e Vie= 0 V- per channel - - +1.0 UA
-state
leakage current Iscorn) V= Vmor Vi,
[Vswl = Vee- Vee: | all channels - < +4.0 uA
see Figure 7

VCC: 9.0 V', VEE: 0 V',

ON-state
Iscon) V= Vigor Vi, [Vsw| = Vee-Veg; - - +4.0 uA
leakage current A
see Figure 8
VCC N SSV,
Vi=VeeorGND: |y _ oy - - 80.0 uA
supply current Iee Vis=Vggor Vee
Vos=Vccor Vg Vee =45V, - - 160 uA
VEE =-45V
.4 per input; Vi=Vcc-2.1V;
additional supply .
Alcc other inputs at V¢ or GND; - - 225 uA

current

Vee=45V1to55V, V=0V

Note:

[1] V= Vg or Vi ; for test circuit see Figure 5.

[2] Vi is the input voltage at a Yn or Z terminal, whichever is assigned as an input.
[3] Vs is the output voltage at a Yn or Z terminal, whichever is assigned as an output.

V1.0 Www.jsmsemi.com 8/27



JSMSEMI
ABEHESEH

74HC4051D,653-JSM
8-channel Analog Multiplexer/Demultiplexer

3.3.3- DC Characteristics 3
(Tamp=-40"C~125°C, voltages are reference to GND (ground=0V), unless otherwise specified, unless
otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vee=45V,;
o - - 270 | Q@
V=0V
Vis=Veeto Vig | Vee=6.0V;
ON resistance (peak) | Ronpeak) ‘ A\ cc ' - - 240 Q
Igw = 1000 uA VEE= ov
Vee=45V,;
CC_ : i i 195 0
Vee=-45V
Vee=45V,;
cc : - i 210 0
VEE: ov
Vis = Vig; Vee=60V,;
- - 180 Q
ISW = 1000 uA VEE: ov
Vee=45V,
cc : i i 160 0
. . VEE: 45V
ON resistance (rail) Ronirain
VCC =45 Vj
- - 240 Q
VEE: ov
Vi=Veo Vee=60V,;
. cC cc_ i i 210 0
ISW_ 1000 uA VEE_ ov
Vee=45V,;
o \ - 180 | @
Vei=-45V
74HC4051
. VCC =45V 3.15 - - \%
HIGH-level input
VlH Vccz 60V 472 - - V
voltage
Vee=90V 6.3 - - \%
_ Vee=45V - - 1.35 \%
LOW-level input
Vi, Vee=60V - - 1.8 v
voltage
Vee=90V - - 2.7 \%
A Vee=6.0V - S +1.0 A
input leakage : Vee=0V; e 4
I
t Vi=V GND
eutren b Vec ot Vee=90V | - - | 20 | ua
VCC: 9.0 V,
V=0V, per channel - - +1.0 uA
OFF-state ’
Iscorp) Vi= Vi or Vi
leakage current N _
[Vswl = Vee- VEE: | a1l channels - - +4.0 uA
see Figure 7
V=V Vi
ON-state = VI or i
leakage current Ision [Vsw|= Vee-VeeVee= 9.0 V; - - +4.0 uA
g Vee= 0 V; see Figure 8
supply current Ice Vee=0V; Vee=60V - - 160.0 uA

V1.0
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V1= Ve or GND;
Vi=Veor Vee, | Vee=90V | - ; 3200 | uA
Vos= Ve or Vig
74HCT4051
HIGH-level input v Vee—d45V
voltage 1H cc=45Vto55V 20 - - \%
LOW-level input Vi Vee=45V1055V - - 08 | v
voltage
input leakage 1 Vi= Vccor GND; ) ) £10 UA
current Vee=55V, V=0V
Vo= 9.0 V-
N V=0 V: per channel - - +1.0 uA
leakage current Iscorp) Vi Vinor Vg
[Vsw| = Vee- Vir: | all channels - - +4.0 uA
see Figure 7

VCC: 9.0 V, VEE: 0 V,

ON-state
Iscon) V=V or Vi, [Vsw| = Vee-Veg: - - 4.0 uA
leakage current .
see Figure 8§
VCC = SSV,
V[ — VCC or GND, VEE =0V ~ - 160.0 uA
supply current Icc Vis= Vgg or Ve,
Ve=Vecor Vi | Yee =43V - - 3200 | uA
VEE = -45V
er input; Vi=Vee-2.1V;
additional supply P A]J LT e ’
Alcc other inputs at Ve or GND; - - 245 uA
current
Vee=45Vito55V, Vgg=0V
Note:

[1] Vi= Vg or Vyi; 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] Vs 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 1
(Tamy=25"C, GND =0V, t= t= 6 ns; C,= 50 pF; unless otherwise specified.)

Parameter Symbol Conditions | Min. | Typ. | Max. | Unit
TAHC4051
Vee=4.5V;
VCC_ oy - 5 12 | ns
t. Vis to Vns; VEE 60V
ropagation =6.0V;
propag o R =0 cc ; ) 4 10 ns
delay ) (1 Vee=0V
see Figure 9
VCC: 4.5 V;
- 4 8 ns
VEE= 45V
Vee=4.5V;
cc : - 29 69 ns
VEE= ov
VCC: 5.0 V;
E to V. Vee=0V; - 22 - ns
Ry =w Cp=15pF
i 21 Vee=6.0V;
see Figure 10 cC ; ) 21 59 ns
VEE: ov
Vee=4.5V;
c¢ : - 18 51 ns
. VEE: 45V
turn-on time ton
VCC: 4.5 \/1
- 28 69 ns
VEEz ov
VCC: 5.0 V;
Snto Vg Vee=0V; - 20 - ns
Ri=wQ; CL=15pF
see Figure 10% [ Vec=6.0V,
aure cc - 19 59 ns
VEE: 0 V
Vee=4.5V;
& ) - 16 51 ns
VEE= 45V
Vee=4.5V.
c¢ : - 31 58 ns
VEE= ov
Vccz 5.0 VZ,
E toV,: Vee=0V; - 18 - ns
R;=1kQ; CL=15pF
i (3] Vee=6.0V;
see Figure 10 cc > ) 17 49 ns
. VEE: ov
turn-off time toft
Vccz 4.5 V',
- 18 42 ns
VEE: 45V
Vee=4.5V;
e : - 25 58 ns
Sn to Vi, Vee=0V
RL: 1 l((!1 VCC:S.O V;
see Figure 10" Veg=0V; - 19 - ns
Co=15pF

V1.0
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Vee=6.0V,
cc ’ - 18 49 ns
VEE: ov
Vee=4.5V;
2 ) - 18 42 ns
VEE: 45V
power
dissipation Cep per switch; Vi= GND to VCCM - 25 - pF
capacitance
TAHCT4051
VCC: 4.5 \[1
ti Vis to Vns; vV 0V = 5 12 ns
ropagation =
propag; g R, =0 EE
delay : (1 Vee=4.5V;
see Figure 9 - 4 8 ns
VEE: 45V
Vee=45V,
« " - 26 55 ns
VEE: ov
E to V. Vec=35.0V;
Ri=wQ; Vee=0V; - 22 - ns
see Figure 10" CL=15pF
Vee=4.5V;
«¢ ) - 16 39 ns
. Veg=-45V
turn-on time ton
Vccz 4.5 V',
- 28 55 ns
VEE= ov
Snto Vi Vee=50V;
Rp= Q) Vee=0V; - 24 - ns
see Figure 10 CL=15pF
Vee=4.5V;
-, ) - 16 39 ns
VEE= 45V
Vee=4.5V,
¢ : - 19 45 ns
VEE: ov
E to Vo Vee=350V;
Ry =1kQ: Vee=0V; - 16 - ns
see Figure 10 CL= 15 pF
Vee=4.5V;
VCC_ sy . 16 32| ns
turn-off time tofr e :
VCC= 4.5 V,
- 23 45 ns
VEE= ov
Snto Vg Vee=50V;
Ry=1k; Vee=0V,; - 20 - ns
see Figure 108! C.=15pF
Vee=45V:;
« ) - 16 32 ns
VEE: 45V
power
dissipation Cep per switch; Vi= GND to Vee-1.5VH - 25 - pF
capacitance

V1.0 Www.jsmsemi.com 12/27
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Note:
[1] tpq is the same as tpy. and tprp.
[2] ton 1s the same as tpzy and tpyy .
[3] torris the same as tpyz and tpyz.
[4] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp= Cpp X VCC2 * fi x N+ Z{(C+ Cgw) * Vcczx fo} where:
fi = input frequency in MHz;
fo = output frequency in MHz;
N = number of inputs switching;
Z{(Cp+ Cyy) * VCC2 x fo} = sum of outputs;
CL = output load capacitance in pF;
Csw = switch capacitance in pF;
Vce = supply voltage in V.
[5] For test circuit see Figure 11.
[6] Vi is the input voltage at a Yn or Z terminal, whichever is assigned as an input.
[7] Vs is the output voltage at a Yn or Z terminal, whichever is assigned as an output.

3.3.5. AC Characteristics 2
(Tamp=-40'C~+85°C; GND =0 V; t,= t;= 6 ns; C.= 50 pF; unless otherwise specified.)

Parameter Symbol Conditions | Min. | Typ. | Max. | Unit
74HC4051
Vee=4.5V;
VCC_ 0V ’ - - 15 ns
ti Vis to Vos; VEE 60V
ropagation =6.0V;
propag - R.= o O cC ; ) ) 13 ng
delay i i V=0V
see Figure 9
VCC =45 V,
- - 10 ns
VEE= 45V
Vee=4.5V;
¢ ’ - - 86 ns
_ VEE= ov
E 10 Vos V=60V s
= : - - ns
RLl ® L, 2 Vee=0V
see Figure 10 V=45V
' - - 64 ns
. VEE= 45V
turn-on time ton
VCC =45 V',
Vo= 0V ' - - 86 ns
Sn to Vs, o
VCC =6.0 V',
Ri=w Q) ' - - 73 ns
. [2] VEE= 0 V
see Figure 10 Ve v
NG 2 - - 64 ns
VEE= 45V
_ Vee=4.5V:
E to Ve « ’ - - 73 ns
. 052 VEE= ov
turn-off time tofr R = 1kQ:
; : (3] Vee=60V, 62 ns
see Figure 10 V=0V

V1.0
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VCC: 4.5 V,
- - 53 ns
VEE: 45V
Vee=4.5V;
VCC_ 0V | - - 73 ns
Snto Vi, VEE <oV
Ry = 1kQ: cemme - - 62 ns
. [3] VEE= 0 V
see Figure 10
VCC: 4.5 V',
' - - 53 ns
VEE= 45V
TAHCT4051
Vee=45V;
ti Vis 1o Vns; VCC_ 0V | - - 15 ns
propagation o Ry = o O EE
delay A | Vee=435V,
see Figure 9 - - 10 ns
VEE= 45V
— VCC: 4.5 V, 69
: - - ns
E to Vg V=0V
. see Figure 10 Vig=-45V - - ns
turn-on time ton
VCC: 4.5 V,
Snto V; - - 69 ns
VEE= ov
N V=45 V.
see Figure 101! cem e - - 49 ns
VEE= 45V
— VCC: 4.5 V',
: - - 56 ns
E tO VOSs VEE= 0 V
R =1 kQ;m Vee=4.5V; 0
' - - n
. see Figure 10 Vep=-45V S
turn-off time toir
SntoV VCC:415 V', 56
08» = - ns
ne Vir=0V
Ru= 1 ke Vee=45V:
see Figure 10%! cemme - - 40 ns
VEE= 45V

Note:

1] t,q 1s the same as tpyr. and tppp.

2] ton 1S the same as tpzy and tpy..

3] torris the same as tpyz and tpp 7.

4] For test circuit see Figure 11.

5] Vs is the input voltage at a Yn or Z terminal, whichever is assigned as an input.

—_ — —, —, — —

6] Vs is the output voltage at a Yn or Z terminal, whichever is assigned as an output.

V1.0 Www.jsmsemi.com 14/27



|

SMSEMI
REHESEH

74HC4051D,653-JSM
8-channel Analog Multiplexer/Demultiplexer

*

-

3.3.6. AC Characteristics 3
(Tamp=-40°C~+125°C; GND =0 V; .= t;= 6 ns; C. = 50 pF; unless otherwise specified.)

Parameter Symbol Conditions | Min. | Typ. | Max. | Unit
T4HC4051
VCC =45 V,
- - 18 ns
Vi to Vg VeeZ 0V
propagation 70 ¥ og Vee=6.0V;
tpd Ry=o0 (), - - 15 ns
delay . o V=0V
see Figure 9
VCC =45 V',
- - 12 ns
VEEz 45V
VCC =45 V’,
- - ns
_ VEE= ov 104
E to Vg V=60V
= " = = ns
R,_- w0 Q; o Vie=0V 88
see Figure 10 V=45V,
- - ns
. VEE= 45V n
turn-on time fon
VCC =45 V’,
- - ns
Vee=0V 104
Snto Vg,
VCC =6.0 V’,
Ri=x Q; - - 88 ns
. 2] V=0V
see Figure 10
VCC =45 V,
- - ns
VEE= 45V n
VCC =45 Vj
_ V=0V ) ) 871 ™
E to Vo V=60V,
= : - - ns
RL. 1 kQ; N V=0V 74
see Figure 10 V=45V
- - 72 ns
. VEE: 45V
turn-off time tofr
VCC =45 Vj
V=0V ; ; 87 ns
Snto V; V60V
Ri=1kQ; cemmE 4 - 74 ns
. [3] VEE: 0 V
see Figure 10
VCC =45 \[1
Vig=-45V ] ' 7o
74HCT4051
VCC =45 V,
. vis to VDS; - - 18 ns
propagation V=0V
tf'd RL =00 91
delay . [ Vee=45V,
see Figure 9 - - 12 ns
VEE: 45V
— VCC =45 Vj
; - - ns
( ; E to V. Vee=0V 83
urn-on time on = :
R Ryl b | V=45V,
i 2 - - ns
see Figure 10 V=45V 59

V1.0
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SntoV VCC: 4.5 V,
0S5 - - ns
e V=0V 83
Ry=o0
. [2] VCC = 45 V,
see Figure 10 - - 59 ns
VEE= 45V
_ Vee=45V,
: - - ns
E to Vs, V=0V 68
RL.= 1 kQ;m V=435V,
- - ns
. see Figure 10 V=45V 48
turn-off time tofr
VCC =45 V,
Snto Vi, - - 68 ns
VEE: ov
Ry =1kQ;
. [3] Vee=435V,
see Figure 10 - - 48 ns
VEE: 45V
Note:
[1] tpq 1s the same as tpyr and tppp.
[2] ton 1s the same as tpzy and tpy.
[3] tose is the same as tpyz and tprz.
[4] For test circuit see Figure 11.
[5] Vis is the input voltage at a Yn or Z terminal, whichever is assigned as an input.
[6] Vs is the output voltage at a Yn or Z terminal, whichever is assigned as an output.
3.3.7. AC Characteristics 4
(Tamy=25"C; GND = 0V; C=50pF; recommended conditions and typical values.)
Parameter Symbol Conditions Min. Typ. Max. | Unit
Vis=4.0 V (p-p);
£ =1 kHz Vee=225V,; - 0.04 - %
1= L Vip=-225V
R =10 kQ; V=80V :
see Figure 12 5= 8.0V (p-p):
Vee=4.5V; - 0.02 - %
sine-wave d Vee=-45V
distortion Vi,=4.0 V (p-p);
£ = 10 kHz Vee=225V,; - 0.12 - %
: % Vee=-225V
Ry =10 kQ; V=30V .
see Figure 12 5= 8.0V (p-p);
Vee=4.5V; - 0.06 - %
VEE= 45V
Vee=225v; 1
R;= 600 Q; - -50 - dB
isolation t ’ Veg=-225V
(OFF-state) iso fi= 1 MHz, Vee=d5v, ™
-state =435V;
see Figure 13 « ’ - -50 - dB
VEE= 45V
crosstalk V., peak-to-peak value; Vee=4.5V, ) 110 ) v
voltage between control and V=0V

V1.0
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BR
S
1
4o
E

any switch;
R =600 Q; f= 1MHz,
E Vee=4.5V,;
E or Sn square wave cc ; i 270 i mv
between V¢ and Vep=-45V
GND; t=t= 6 ns;
see Figure 14
Vee=225Vv, W
-3dB - 170 - MHz
R.=50 Q; Veg=-225V
frequency fi3am) ; 2]
see Figure 15 Vee=4.5V; -
response - 180 - MHz
VEE= 45V
Note:

[1] Adjust input voltage Vi to 0 dBm level (0 dBm =1 mW into 600 Q).

[2] Adjust input voltage V;; to 0 dBm level at V, for | MHz (0 dBm = 1 mW into 50 ).
[3] Vis is the input voltage at a Yn or Z terminal, whichever is assigned as an input.

[4] Vs is the output voltage at a Yn or Z terminal, whichever is assigned as an output.

4, Testing Circuit
4.1, DC Testing Circuit 1

Vsw
(V)
N
|Vee
from select Sn| ___
input |
vl L |z

() Vis /_J_,GND VEE lsw

Vis=0V to (Vcc -Ver)
Ron= Vsw/lsw

Figure 5. Test circuit for measuring Roy

V1.0 Www.jsmsemi.com 17/27
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110
RoN (1)
Q) \\
TN/
/ N /TN
4 ~
V.
70 d (2
_/"s._\
3
50 &) —
30
10
0 1.8 3.6 54 7.2V (V)Q.O
is
Vis= 0V to (Ve -VEeg)
( 1 )VCC =45V
(2)Vee=6V
(3)Vec=9V

Figure 6. Typical Ry as a function of input voltage Vg

4.2+ DC Testing Circuit 2

|Vee

from select Sn
input

="
lsw | Isw

@ nYn o’I’ nZ @_
C)Vis /_LGND VEE C)VOS

Vi5= Vcc and V05= VEEA
Vi5= VEE and V05= VCCA

Figure 7. Test circuit for measuring OFF-state current
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E

HIGH [Vee

from select -
input lsw

|

|
—(A) s
Dvis /J7GND VEE

Vis= Ve and V= open-circuit.

V= Vi and V= open-circuit.

Figure 8. Test circuit for measuring ON-state current

4.3+ AC Testing Waveforms

o - tpLH — -— tpyL
Vos Gutput 50 %

Figure 9. Input (V) to output (V,s) propagation delays

8 \

- tpLz —» —»| tpzL  j-—

Vi

E, Sn inputs ?
ov

Vs OUtpUL 50 %
10 %

Vs output

switch ON —»

switch OFF ——=I|«— switch ON

For 74HC4051: V= 0.5 x V.
For 74HCT4051: Vyy=13 V.

Figure 10. Turn-on and turn-off times
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4.4 AC Testing Circuit 1

V |- tW oy |
90 %\
negative
pulse VM VM
10 %
ov
- tr ’-— — tf -
Vi
- 90 %
positive
pulse VM VM
0,
oV 10 % 7 t
W -
Vee Vis Vce
Vi I I Vos R S1 _—
PULSE ~ L —
GENERATOR QUT —_open
RT T CL
! GND
VEE

Figure 11. Test circuit for measuring switching times
Definitions for test circuit:
Ry = termination resistance should be equal to the output impedance Z, of the pulse generator.
C. = load capacitance including jig and probe capacitance.
R; = load resistance.
S1 =Test selection switch.

4.5, Test Data

Input Load
Test t., t; S1 position
Vi Vis ) Cy RL
at fax other
tpuLteLn 121 pulse <2ns 6ns 50pF 1kQ open
tozn, touz 2l Vee <2ns 6ns 50pF 1kQ Vie
tpzL, triz ]! Ve <2ns 6ns S0pF 1kQ Vee
Note:

[1] .= t= 6 ns; when measuring f;,, there is no constraint to t, and ty with 50 % duty factor.

[2] V| values:

For 74HC4051: V,= V.
For 74HCT4051: V= 3V.

V1.0
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4.6, AC Testing Circuit 2

|Vee

Sn

OV ynz

1
[
1
[

. e -
VIS | o

Z/Yn

VOS

|VEE GND | |, %CL @
r

Figure 12. Test circuit for measuring sine-wave distortion

|Vee

Yn/Z ZIY
Vis | | A C/ ! ’ Vos

[Vee [GND [ [re %CL (s8)

Vee=45V:GND =0V; Vg =-4.5 V; R = 600 O; Rg= 1 kQ.

a. Test circuit

Qiso
(dB)
-20

-40 L

-60 P

-80

v

-100
10 102 103 104 109 106
fi (kHz)
b. Isolation (OFF-state) as a function of frequency
Figure 13. Test circuit for measuring isolation (OFF-state)
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|j2R|_ Vee |j2R|_ .
sn,E[ v \/\
i ct
Yn o Z v /\/_

|:|2R|_ Vee |GND ]2R|_+ (boscilloscope

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

1

G
L
|

|Vee

Sn

— —~ "1

10 uF
Yn/Z Z/Yn
Vis = Oms * l Vos

[Vee [GND | [r, TcL @
4+

VCC= 45 V', GND =0 V', VEE= -4.5 V’, RL= 50 Q', RS= 1 kQ

a. Test circuit

5
VOS
(dB)

3

1

..-.""nh

1 \\

-3

-5

10 102 103 104 108 106

f (kHz)
b. Typical frequency response
Figure 15. Test circuit for frequency response
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5. Package Information
5.1. DIP16

i

el L

N P

D

O

PR RN

Symbol —— Dimensions (mm) ——
A2 3.20 3.60
Al 0.51 -
A 3.60 5.33
L 3.00 3.60
b 0.36 0.56
Bl 1.52
D 18.80 19.94
El 6.20 6.60
] 2.54
c 0.20 0.36
eB 7.62 9.30

V1.0

Www.jsmsemi.com

23/27



74HC4051D,653-JSM
8-channel Analog Multiplexer/Demultiplexer

5.2, SOP16
D
b .
] j AL
W | %%f
Al A2 ’ !f: L
T m
e b
Dimensions (mm)

Symbol Min. Max.
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
b 0.33 0.51
v 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
L 0.35 0.89
0 0° 8°
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5.3. TSSOP16

L |

V : | A <
Uiy c
- F>

innHddng T

M im
O
| H i H H H k#r_
€ vb-
Dimensions (mm)
Symbol Min Max
A - 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
El 430 4.50
E 6.20 6.60
e 0.65
L 0.45 0.75
0 0° 8°

V1.0 Www.jsmsemi.com
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5.4. DHVQFNI16

_ ~ i | -
] T []
' ;
\ =
[
g
|‘ L]
H ||
Symbol : Dimensions (mm)
Min. Max.
A 0.80 00
Al 0.00 005
A2 0.60 0.70
A3 020
D 240 %0
E 340 360
¢ 050
b 0.18 330
L 030 0.50
DI 085 M5
El 185 NE
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6. Statements And Notes

6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro .
Lead y . Butylbe B B
ar?g y and 1urC111 ent Polybro | minate | Pibutyl nzy?/ thlt% L | Diisobu
Part name mercur and . chromiu | minated | d phthala phthala ]}f R Y

lead y cadmi m biphenyl | biphen | € te yhth I phthala

compo | compo | "M compoun| s yl L

unds | unds comp ds ethers te

ounds

Lead frame o o o o o o o o o o]
Plastic resin o o o] o o o o o o e]
Chip s} o o o o 0 o o o !
The lead o o o o o o o o o o
Plastic sheet
. o o o o o o o o o o
installed

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

. of the following the SJ/T11363-2006 standard.

explanation

x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006

Standard limit requirements.

Important Notice

JSMSEMI Semiconductor (JSMSEMI) PRODUCTS ARE NEITHER DESIGNED NOR
INTENDED FOR USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL
DEVICES OR SYSTEMS UNLESS THE SPECIFIC JSMSEMI PRODUCTS ARE SPECIFICALLY
DESIGNATED BY JSMSEMI FOR SUCH USE. BUYERS ACKNOWLEDGE AND AGREE THAT
ANY SUCH USE OF JSMSEMI PRODUCTS WHICH JSMSEMI HAS NOT DESIGNATED FOR
USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL DEVICES OR
SYSTEMS IS SOLELY AT THE BUYER’ S RISK.

JSMSEMI assumes no liability for application assistance or customer product design. Customers are
responsible for their products and applications using JSMSEMI products.

Resale of JSMSEMI products or services with statements diferent from or beyond the parameters stated

by JSMSEMI for that product or service voids all express and any implied warranties for the associated
JSMSEMI product or s ervice. JSMSEMI is not responsible or liable for any such statements.

JSMSEMI All Rights Reserved. Information and data in this document are owned by JSMSEMI wholly
and may not be edited, reproduced, or redistributed in any way without the express written consent from
JSMSEMI.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc.When designing equipment, refer to the "Delivery Specification” for
the JSMSEMI product that you intend to use.

For additional information please contact Kevin@ jsmsemi.com or visit www.jsmsemi.com
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