Wuxi I-CORE Electronics Co., Ltd.

ll Tab: 835-12

rev:B3 Number:AiP74HC/HCT4051-AX-LJ-E006EN

Specification Revision History:

AIP74HC/HCT4051
8-channel Analog

Multiplexer/Demultiplexer

Product  Specification

Version Date Description
2019-12-A1 2019-12 New
2021-12-A2 2021-12 Modify Ordering Information
Modify ambient temperature to -40°C~+105°C and add electrical
2022-03-A3 2022-03 L
characteristics of -40°C~+105C
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ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number:AiP74HC/HCT4051-AX-LJ-E006EN

1. General Description
The AiIP74HC/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).

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 Vec.

Features:
® Wide analog input voltage range from -5 V to +5 V
® Wide supply voltage range
AiP74HCA4051: from 3V to 9V
AiP74HCT4051: from 4.5V to 5.5V
® Low ON resistance:
— 80 Q (typical) at Vec - Vee =45V
—70 Q (typical) at Vcc- Vg = 6.0 V
— 60 Q (typical) at Vec- Ve = 9.0 V

® Logic level translation: to enable 5 V logic to communicate with 25 V analog signals
® Typical “break before make” built-in

® Specified from -40°C to +105°C

® Packaging information: DIP16/SOP16/TSSOP16/DHVQFN16

Applications:

® Analog multiplexing and demultiplexing
® Digital multiplexing and demultiplexing
® Signal gating
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT4051-AX-LJ-E006EN

Ordering Information:
Tube packing specifications:

Packagin Markin Tube Boxed Boxed
Part number ging g . tube . Notes
form code quantity . quantity
quantity
Dimensions of
lastic enclosure:
AIP74HC4051 DIP16 74HC4051 25 40 1000 EQaZrI:me:S ZsrrL:rr?
DA16.TB PCS/tube | tube/box | PCS/box | —.° L
Pin spacing:
2.54mm
Dimensions of
AIP74HCT4051 DIP16 74HCT4051 25 40 1R E:aaztrl:nirzlismu:
DA16.TB PCS/tube | tube/box | PCS/box | . L
Pin spacing:
2.54mm
Dimensions of
. plastic enclosure:
AiP74HC4051 50 200 10000
SOP16(1 74HC4051 10.0mm>3.9mm
SA16.TB &) PCS/tube | tube/box | PCS/box ) .
Pin spacing:
1.27mm
Dimensions of
. plastic enclosure:
AiP74HC4051 50 100 5000
SOP16(2) 74HC4051 10.0mm>3.9mm
SA16.TB PCS/tube | tube/box | PCS/box | _. .
Pin spacing:
1.27mm
Dimensions of
AIPT4HCT4051 SOP16 74HCT4051 S0 200 10000 El)ai)trlr:rﬁzlgsr;]::
SA16.TB PCS/tube | tube/box | PCS/box | — . o
Pin spacing:
1.27mm
Dimensions of
. plastic enclosure:
AiP74HC4051 96 200 19200
I TSSOP16 74HC4051 5.0mm>4.4mm
TA16.TB PCS/tube | tube/box | PCS/box | . .
Pin spacing:
0.65mm
Dimensions of
. plastic enclosure:
AIP74HCT4051 TSSOP16 | 74HCT4051 9 200 19200 5.0mm>4.4mm
TA16. TB PCS/tube | tube/box | PCS/box | ~. -
Pin spacing:
0.65mm
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT4051-AX-LJ-E006EN

Reel packing specifications:

Packaging Marking Reel Boxed reel
Part number . . Notes
form code guantity guantity
Dimensions of
AiP74HCA4051SA16.TR SOP16 74HC4051 4000 8000 ﬂ)aztrir?rﬁr:;k;?:s |
' PCS/reel | PCS/box | _.
Pin spacing:
1.27mm

Dimensions of
plastic enclosure:

4000 8000
AiP74HCT4051SA16.TR P1 74HCT4051 10. .
i CT4051SA16 SOP16 CT405 PCS/reel PCS/box (')Omm?<3 9mm
Pin spacing:
1.27mm

Dimensions of
plastic enclosure:

. 5000 10000
AiP74HC4051TA16.TR TSSOP16 74HC4051 5.0mm>4.4mm
PCS/reel PCS/box . .
Pin spacing:
0.65mm

Dimensions of

lasti I :
5000 10000 plastic enclosure

AiP74HCT4051TA16.TR | T P1 74HCT4051 . 4.4
i CT405 6 SSOP16 CT405 PCS/reel PCS/box 5.0mm _ mm
Pin spacing:

0.65mm

Dimensions of
plastic enclosure:

3000 3000
AiP74HCA4051QE16.TR | DHVQFN16 HC4051 3.5mm>2.5mm
PCS/reel PCS/box . .
Pin spacing:
0.5mm

Dimensions of
plastic enclosure:

3000 3000
AiP74HCT4051QE16.TR | DHVQFN1 HCT4051 . X2,
I CT4051QE16 Q 0 1405 PCS/reel PCS/box 3.5mm . >mm
Pin spacing:
0.5mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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ll Wuxi I-CORE Electronics Co., Ltd.

2~ Block Diagram And Pin Description
2.1, Block Diagram
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Figure 2. IEC logic symbol
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Figure 3. Schematic diagram (one switch)
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT4051-AX-LJ-E006EN
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Figure 4. Functional diagram
2.2~ Pin Configurations
Q
> 8
S
e [ 2) @s] v2
v4 [1] O [16] Ve z[® (4] v1
Z[3 14] Y1
Y5 |5 12] Y3
v7 [4] [13] Y0 N 5 @]
vs [5] 2] va E[6 |vean | 1] so
E [6] [11] S0 Vee [ D (0] s
vee [T o) s =1 ()
GND [8 | (9] s2 e &
0}
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.
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT4051-AX-LJ-E006EN

ll Wuxi I-CORE Electronics Co., Ltd.

2.3+ Pin Description

Pin No. Pin Name Description
1 Y4 independent input or output
2 Y6 independent input or output
3 4 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 Sl select input
11 SO select input
12 Y3 independent input or output
13 YO independent input or output
14 Y1 independent input or output
15 Y2 independent input or output
16 Vce supply voltage

2.4, Function Table

Input

— Channel ON
E S2 S1 SO

L L L L YOtoZ

L L L H YltoZ

L L H L Y2toZ

L L H H Y3toZ

L H L L Y4toZ

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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Tab: 835-12

rev:B3

Wuxi I-CORE Electronics Co., Ltd.

Number:AiP74HC/HCT4051-AX-LJ-E006EN

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 Vee U 0.5 +11 Vv
input clamping current Ik V,<-05VorV,>Ve+05V - +20 mA
switch clamping current Isk Vew<-05VorVsy>Vee+ 05V - +20 mA
switch current lsw 05V <Vgy<Vcc+05V - +25 mA
supply current lee - - +0 mA
supply current lcc - - 50 mA
ground current lenD - - -50 mA
storage temperature Tsig - -65 +150 C
total power dissipation Piot A 4 500 mw
power dissipation P per switch - 100 mw
DIP 245 C
Soldering temperature TL 10s SOP 250 T
DHVQFN 250 C

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 V¢ 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 V.

[2] For DIP16 packages: above 70°C the value of Py derates linearly with 12mW/K.
For SOP16 packages: above 70°C the value of Py derates linearly with 8mW/K.
For (T)SSOP16 packages: above 60°C the value of Py, derates linearly with 5.5mW/K.
For DHVQFN16 packages: above 60°C the value of Py derates linearly with 4.5mwW/K.
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Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number:AiP74HC/HCT4051-AX-LJ-E006EN
3.2+ Recommended Operating Conditions
Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
AiP74HC4051
supply voltage y Vcee- GND 3.0 5.0 9.0 \Y/
Pply voTtag ce Vee- Ver 30 | 50 | 90 | V
input voltage V, - 0 - Ve V
switch voltage Vsw - VEee - Vee V
ambient temperature Tamb in free air -40 - +105 C
Vee=45V - 1.67 139 | ns/V
input transition rise and fall rate At/AV Vce=6.0V - - 83 ns/\V
Vee=9.0V 4 2 31 ns/\V
AiP74HCT4051
sunolv voltage Vv Vce- GND 45 5.0 55 Vv
pply voliag ce Vee- Ve 30 | 50 | 90 | V
input voltage V| - 0 - Vce Vv
switch voltage Vsw - Ve - Ve Vv
ambient temperature Tamb in free air -40 - +105 C
Vee=45V - 1.67 139 ns/\V
input transition rise and fall rate AY/AV Vee=6.0V - - - ns/\V
Vee=9.0V - - - ns/\V
3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vee=45V; 100 | 180 | @
VEE =0V
. Vis = VCC to VEE; Vcc =6.0V;
ON resistance (peak R - 90 160 Q
(peak) | Rongea | |~ 1000 uA | Ver= 0V
Vcec=45V;
- 70 130 Q
VEE =45V
Vcec=45V;
- 80 140 Q
VEE =0V
Vis = VEg; Vcee=6.0V;
is = VEE; cc=6.0V; i 20 120 o
Isw = 1000 uA Vee=0V
) ) Vcc =45 V,
ON resistance (rail R i - 60 105 Q
| (rail) ON(rail) Ve = 45V
Vee=45V,
cc - 90 160 Q
Vis = Ve, Vee=0V
lsw= 1000 uA Vcee=6.0V,
W cc - 80 140 Q
VEE =0V
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ll Wuxi I-CORE Electronics Co., Ltd.
Tab: 835-12

rev:B3 Number: AiP74HC/HCT4051-AX-LJ-E006EN
Veec=45YV,
- 65 120 Q
VEE =45V
Vec=45V;
CcC _ 9 _ Q
. VEE =0V
ON resistance
. Vcee=6.0V,
mismatch ARon Vis = Vce t0 Ve - 8 - Q
VEE =0V
between channels V=5V
cCcC— = ] _ 6 _ Q
VEE =45V
AiP74HC4051
HIGH-level input Veec=45V 3.15 2.4 - V
-level inpu
P Vi Vee= 60V 42 | 32 - Vv
voltage
VCC =9.0V 6.3 4.7 - \Y
LOW-level input Vec=45V - 2.1 1.35 \Y/
-level inpu
P Vi Vee= 60V i 28 | 18 | V
voltage
VCC =9.0V - 4.3 2.7 Vv
. Vee=6.0V - - .1 UA
input leakage | Vee=0V; ¥
|
{ V=V ND
current 1= Vecor G Vee=90V | - - | w2 | uA
Vee= 9.0V,
Vee= 0 V: per channel - - 0.1 UA
OFF-state ’
IsoFF) Vi=VigorVy;
leakage current _ )
IVswl = Vee - Ve, all channels - - 0.4 UuA
see Figure 7
Vi=ViyorVy;
ON-state " -
leakage current Isony IVswl = Vee-Vee;Vee= 9.0V, - - .4 uA
Vee= 0 V; see Figure 8
Vee=0V; Vee=60V | - ; 80 | uA
supply current | Vi=Vec or GND;
€c
Vis= VEge or Ve,
T VEER YCCG Ve =9.0V - - 160 | UuA
Vs = Ve O Ve
input capacitance C - - 35 - pF
) ) independent pins Yn - 5 - pF
switch capacitance Csw .
common pins Z - 25 - pF
AIP74HCTA4051
HIGH-level input
Vin Vee=45Vt0o55V 2.0 1.6 - \Y/
voltage
LOW-level input
Vi Vee=45V1io55V - 1.2 0.8 \Y/
voltage
input leakage V,=Vccor GND;
Inpu g I 1= Vee ; i i 401 UA
current Vee=55V; Vee= 0V
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Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number:AiP74HC/HCT4051-AX-LJ-E006EN
Vcc: 9.0 V,
Vee= 0V per channel - - 4.1 UA
OFF-state '
Is(oFr) V=V orV;
leakage current _ )
IVswl = Vee- Vee: | all channels - - .4 UA
see Figure 7
Vee=9.0V; Vee=0V;
ON-state ce £E
Iscon) V=V or Vi [Vsw| = Vee-Ves; - - 4.4 uA
leakage current .
see Figure 8
Vee =55V,
= . - - 8.0 UA
V| VccorGND, VEEZOV
supply current lec Vis= Ve or Ve
Vs = Ve OF Ve, Vee =45V, - - 16.0 uA
VEE =-45V
er input; V,=Vcc-2.1V,
additional supply P . P |- e
current Alee other inputs at V¢c or GND; - 50 180 uA
Vee=45V1055V, Vge=0V
input capacitance C - - 35 - pF
) ] independent pins Yn - 5 - pF
switch capacitance Csw :
common pins Z - 25 - pF
Note:
[1] Vi= Vi or V,; 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.
3.3.2. DC Characteristics 2
(Tamp = -40°C~85°C, voltages are reference to GND (ground=0V), unless otherwise specified, unless
otherwise specified.)
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vec=45V;
cc - - 225 Q
VEE =0V
. Vis = Vce t0 Veg; | Vec=6.0V,
ON resistance (peak R - - 200 Q
(peak) | Rongea | ) 1000uA | Vee=0V
Vec=45V;
cc - - 165 Q
VEE =45V
Vec=45V,;
cc ’ - - 175 Q
VEE =0V
Vis = VEg; Vec=6.0V;
IS EE» CcC i _ _ 150 Q
ISW = 1000 uA VEE =0V
ON resistance (rail) Ronraity Vee=45V,; ) ) 130 o
VEE =-45V
Vec=45V,
Vis = Ve, - - 200 Q
IS CC» VEE — 0 V
lsw = 1000 uA
Vcece=6.0V; - - 175 Q
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Tab: 835-12

rev:B3 Number: AiP74HC/HCT4051-AX-LJ-E006EN
VEE =0V
Vec=45V;
ce - 150 Q
VEE =45V
AiP74HC4051
HIGH-level input Vee=45V 315 - v
-level inpu
P V|H Vcc =6.0V 4.2 - V
voltage
Veec=9.0V 6.3 - \Y
LOW-level input Vec=45V - 1.35 \Y
-level inpu
P V||_ Vcc =6.0V - 1.8 V
voltage
Veec=9.0V - 2.7 \Y
. Vee=6.0V - +. A
input leakage | Vege=0V; cc=6.0 9 u
|
current V,=Vcc or GND
T ree Vee=90V | - 20 | UuA
Vcee=9.0V,
Vee= 0V per channel - +.0 UA
OFF-state EE
| IsoFF) Vi=ViyorVy;
eakage current _ )
IVswl = Ve - Vee; all channels - .0 uA
see Figure 7
Vi=ViorV;
ON-state g I
leakage current Iscon) IVsw| = Vec-Vee:Vee= 9.0 V; - #.0 UA
Vee= 0 V; see Figure 8
Vee=0V; Vee=60V | - 80.0 | uA
supply current I Vi=Vec or GND;
CcC
Vis= Vge or Ve,
BT VEETYCO T Vee=90V | - 160.0 | UuA
Vos = VCC or VEE
AIP74HCTA4051
HIGH-level input
V iy Vec=45V1t0o55V 2.0 - \Y/
voltage
LOW-level input
Vi Vee=45Vio55V - 0.8 \Y/
voltage
input leakage V=Vccor GND;
P g I I ree - +0 | UuA
current Vce=55V; V=0V
Vee= 9.0V,
Veez 0V per channel - +.0 UA
OFF-state EE '
IsoFF) Vi=VigorVy;
leakage current )
IVswl = Vce- Vee; | all channels - .0 uA
see Figure 7
Vee=9.0V; Vge= 0V,
ON-state ce £E
Iscony V=V or Vi, [Vsw| = Vee-Vee; - .0 UA
leakage current .
see Figure 8
Vi=Vccor GND; | Ve =5.5V;
supply current lcc - e cc - 80.0 UA
Vis= Ve OF Vg, Vee=0V
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ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number: AiP74HC/HCT4051-AX-LJ-E006EN
Vos=Vcc OrV Vee = 4.5V
0s CC EE cc ) ) ) 160 uA
VEE =-45V
.. per input; V| =Vcc- 2.1V,
additional suppl .
current PPl Alcc other inputs at V¢c or GND; - - 225 uA
Vee=45V1t055V,;Vge=0V

Note:

[1] Vi= Vi or V,; 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.

3.3.3. DC Characteristics 3
(Tamp = -40°C~105"C, voltages are reference to GND (ground=0V), unless otherwise specified, unless
otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vec=45V;
- - Q
Vee= 0V 270
. Vis = VCC to VEE; Vcc =6.0V;
ON resistance (peak R - - Q
(p ) ON(peak) ISW = 1000 UA VEE =0V 240
VCC =45V,
- - Q
VEE =-45V 195
VCC =45V;
- - Q
Vee= 0V 210
VE = VEE; Vccf 6.0 V, ) ) 180 )
Isw = 1000 uA Vee=0V
Vee=45V,
- - - 160 | @
ON resistance (rail) | R Vee= 45V
ON(rail) VCC =45 V; o
Vee= 0V 240
Vis =Vcc; Vce=6.0V;
E cc cc_ ) ) 210 1)
ISW = 1000 uA Vege=0V
Vcee=45V;
- - Q
VEE =45V 180
AiP74HC4051
. Vee=45V 3.15 - - Vv
HIGH-level input
VIH VCC =60V 4.2 - - Vv
voltage
Vce=9.0V 6.3 - - Vv
. Vee=45V - - 1.35 Vv
LOW-level input
VIL VCC =60V - - 1.8 Vv
voltage
Vce=9.0V - - 2.7 Vv
. Vce=6.0V - - +.0 A
input leakage | Vee=0V; ce u
|
V=V ND
current 1= VecorG Vee=90V | - - | 20| uA
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rev:B3 Number:AiP74HC/HCT4051-AX-LJ-E006EN
Vee=9.0V,
Vee= 0 V: per channel - #.0 UA
OFF-state '
Is(oFr) V=V orV;
leakage current _ )
IVswl = Vee- Ve | all channels - 4.0 uA
see Figure 7
Vi=ViorVy;
ON-state =T -
Iscony [Vsw| = Vee-Veg;Vec= 9.0V, - .0 uA
leakage current .
Vee= 0 V; see Figure 8
Vee=0V,
=0V, Vee=6.0V - 160.0 | UuA
V,=Vccor GND;
supply current lcc Ve = Ve 0F Voo
BT VEETVCO  Vee=00V | - 3200 | UA
Vos = VCC or VEE
AiP74HCT4051
HIGH-level input
P Vil Vee= 45V 1055V 2.0 ) Y,
voltage
LOW:-level input
P Vi Vee= 45V 1055V - 08 | Vv
voltage
input leakage V,=Vccor GND;
P g I I - 0 | UuA
current Vce=55V;Vee= 0V
Vcee=9.0V,
Vee= 0V per channel - #.0 UA
OFF-state il
Is(oFr) V=V orV;
leakage current )
IVswl = Vce - Veg; | all channels - +1.0 uA
see Figure 7
Vee=9.0V; Vee= 0V,
ON-state ce EE
Iscon) V=V or Vi [Vsw| = Vee-Vee; - .0 UA
leakage current .
see Figure 8
Vee =55V, 160.0 | UuA
V,=Vccor GND; Vee =0V :
supply current lec Vis= Vge 0r Vcc;
Ve =45V,
Vos=Vece OF Ve ce ’ - 3200 | uA
* Ve = -4.5V
. per input; V= Vcc- 2.1V,
additional suppl .
current PPl Alee other inputs at V¢cc or GND; - 245 uA
Vee=45V1t055V, Vg = oV
Note:
[1] Vi= Vi or V. ; 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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Tab: 835-12 rev:B3 Number:AiP74HC/HCT4051-AX-LJ-E006EN

3.3.4. AC Characteristics 1
(Tamp=25°C, GND =0 V; t,= t= 6 ns; C = 50 pF; unless otherwise specified.)

Parameter Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit

AiP74HCA4051

Vec=45V,

- 5 12 ns
VEE =0V
Vis to Vos;

ropagation Vee=6.0V,
P ze?ay thg Ri=0Q; e - 4 10 ns

. Vee=0V
see Figure 9 £

Vec=45V,
VEE =45V

VCC =45V,
VEE =0V

VCC =50 V;
E t0 Vs, Vee=0V,; - 22 - ns
R = Q; C.=15pF

see Figure 101 | Vcc=6.0V;
VEE =0V

Vee=45V,

. VEE =45V
turn-on time ton

VCC =45V,
VEE =0V

VCC =50 V;
Snto Vs; Vee=0V; - 20 - ns
RL= o0 Q: C.=15pF

see Figure 101 [Vec=6.0V;
VEE =0V

Vee=45V,
VEE =-45V

Vee=45YV,
VEE =0V

Vcee=5.0V,
E to Vo, Vee=0V; - 18 - ns
R=1kQ; CL=15pF

see Figure 101 | Vcc=6.0V;

Vee=0V
turn-off time tort FE

Vec=45V,
VEE =-45V

VCC =45V,
Sn to Vs, Vee=0V

R = le, Vcc= 5.0 V,
see Figure 1081 | Vege=0V; - 19 - ns
C.=15pF
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT4051-AX-LJ-E006EN
Vec=6.0V,
18 49 ns
VEE =0V
Vec=45V,
ce 18 42 ns
VEE =-45V
power
dissipation Crp per switch;V, = GND to V¢ 25 - pF
capacitance
AiP74HCT4051
Vec=45V;
. Vis 10 Vos; ce 5 12 ns
propagation i Vege=0V
delay e RL= ol Vo= 45V,
see Figure 9™ cemm 4 8 ns
VEE =45V
Vee=45YV,
26 55 ns
VEE =0V
E t0 Vs Vee=5.0V;
R =0 Q; Vee=0V; 22 - ns
see Figure 101 | CL=15pF
Vec=45V,
cc 16 39 ns
. VEE =45V
turn-on time ton
Vece=45YV,
28 55 ns
VEE =0V
Sn to Vos; VCC =50 V;
R =0 Q; Vee=0V, 24 - ns
see Figure 10 C.=15pF
Vec=45V,
16 39 ns
VEE =-45V
Vee=45YV,
19 45 ns
VEE =0V
E to Vo Vee=5.0V;
R = 1kQ; Vee=0V, 16 - ns
see Figure 10®1 | CL=15pF
Vec=45V
ce 16 32 ns
. VEE =45V
turn-off time tofe Vo =iEV
cem e 23 45 ns
VEE =0V
Snto Vg, Vec=5.0V,
R =1kQ; Vee=0V; 20 - ns
see Figure 1081 | C = 15pF
Vec=45V;
ce ’ 16 32 ns
VEE =45V
power
dissipation Crp per switch;V, = GND to V¢c-1.5VH 25 - pF

capacitance
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Note:
[1] toq is the same as tpp and tpy .
[2] ton is the same as tpzy and tpz, .
[3] tos is the same as tpyz and tp, 2.
[4] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp = Cpp X Vo2 xf; x N+ Z{(CL+ Caw) % Vec?xfo} where:
fi = input frequency in MHz;
fo = output frequency in MHz;
N = number of inputs switching;
T{(CL+ Caw) * Ve xfo} = sum of outputs;
C. = output load capacitance in pF;
Csw = switch capacitance in pF;
Ve = 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] 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
AiP74HC4051
Vec=45V,;
ce - - 15 ns
VEE =0V
- Vis to Vos;
propagation Veec=6.0V,;
delay tod Ri=w0 Q; V=0V - - 13 ns
see Figure 9™ £
Vec=45V,
- - 10 ns
VEE =45V
Vee=45YV,
ce - - 86 ns
h VEE =0V
E 10 Vos: Vec=6.0V; = |
RE0® | Vee=ov
see Figure 10 Vee= 45V
- - 64 ns
. VEE =-45V
turn-on time ton
Vec=45YV,
- - 86 ns
VEE =0V
Snto Vg,
Vee= 6.0V,
Ri= o0 Q; Ve z OV - - 73 ns
see Figure 10 VEE: RV
cemme - - 64 ns
VEE =45V
— Vec=45YV,
E t0 Vi, _ - - 73 ns
. Vege=0V
turn-off time toft R =1kQ:
: @ | Vee=60V; ; - 62 ns
see Figure 10 Vee= 0V
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Vec=45V,
- 53 ns
VEE =-45V
Vee=45V,
e - 73 ns
VEE =0V
Sn to Vs,
Vec=6.0V,
R =1kQ; Ve 0V - 62 ns
see Figure 108 T
Vec=45V,
- 53 ns
VEE =45V
AiP74HCT4051
Vec=4.5V;
. Vis t0 Vs; ce = 15 ns
propagation Vee=0V
delay oo RL=c0 Vee=45V;
see Figure 9 cemme - 10 ns
g VEE =-45V
— Vee=45YV,
: c 69 ns
E to Vs Vee= 0V
R=2 Vo= 45V; o |
_ see Figure 10 Vee= 45V
turn-on time ton
Sn to Ves; Vee=45V, 69 ns
0Sy VEE = O V
RL=o0 Veo=45V;
see Figure 10 "G - 49 ns
VEE =45V
— Vec=45YV,
: - 56 ns
E t0 Vs Vee= 0V
RELKE - [Vee=45V; o |
. see Figure 10 Vee= 45V
turn-off time toff
Sn to Vs, Vee=45V, 56 ns
* Vee=0V
s Vee= 45V,
see Figure 10! cem T - 40 ns
VEE =-45V
Note:
[1] toq is the same as tpp and tpy .
[2] ton is the same as tpzy and tpz, .
[3] toff is the same as tphz and tpL 2.
[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.
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3.3.6. AC Characteristics 3
(Tamp=-40°C~+105°C; GND =0 V; t, = t;= 6 ns; C,_ = 50 pF; unless otherwise specified.)

Parameter Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
AiP74HC4051
Vcc =45 V, ns
Vis 10 Vs Vee=0V °
propagation BT Vee=6.0V;
delay oo Ri=eo & Vee=0V ) ) 15 s
see Figure 9™ EE
VCC =45V, ns
VEE =45V 12
Vec=45Y,
- - ns
_ VEE =0V 104
E 1o Vos; Vee=60V. -
Ri=o0©; o | Veemov 88
see Figure 10 Vec= 45V -
. VEE =-45V <
turn-on time ton
Vee=45YV, ns
Sn to Vs, Vee=0V o
o Vce=6.0V;
RL: (e 0] Q, V _ 0 V < - 88 ns
see Figure 10 T
VCC =45 V, ns
VEE =45V 7
Vec=45YV, ns
_ VEE =0V 87
E 1o Vos; Vee=60V; N
Ru= 1k, o | Veezov 74
see Figure 10 Vee= 45V s
. VEE =-45V 2
turn-off time toff
Vee=45YV,
- - 87 ns
SntoV Vee=0V
nto Ves;
o Vee=6.0V;
R.=1kQ; - - 74 ns
. [3] VEE =0V
see Figure 10
VCC =45 V, ns
VEE =45V 2
AiP74HCT4051
Vec=45V,
. Vis to Vos; - - 18 ns
propagation Vee=0V
tpd RL = 00 Q,
delay : 1] Vec=45V,
see Figure 9 - - 12 ns
VEE =45V
— Vec=45YV, ns
turn-on time t o0 Vee=0V >
" Rimoof  [NVee=45V; N
see Figure 10 Vee=-45V 59
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Sn to Vs, Vec=45V; ns
0Ss VEE — O V 83
RL=o0 & Veo=45V;
see Figure 10 cem - - ns
g VEE =-45V 59
— ) Vec=45V, ns
E to Vg, Vee= 0V 68
RELKY - Vee=45V; o
_ see Figure 10 Vee= 45V 48
turn-off time toff
Sn to Vs, Vee=45V; ns
0S) VEE - 0 V 68
RU™ ke Vee=45V;
see Figure 107 cemme - - 48 ns
VEE =45V
Note:
[1] toq is the same as tpr and tpy .
[2] ton is the same as tpzy and tpz, .
[3] toss is the same as tpyz and tp, 2.
[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.
3.3.7+ AC Characteristics 4
(Tamp= 25°C; GND = QV; C_=50pF; recommended conditions and typical values.)
Parameter Symbol Conditions Min. Typ. Max. | Unit
Vis=4.0V (p-p);
Vee=225V, - 0.04 - %
fi=1kHz;
! z Vee= 225V
R =10 kQ; V=50V D)
see Figure 12 5= 80 VPP
Vee=45V,; - 0.02 - %
sine-wave q Vee=-45V
distortion o Vis= 4.0V (p-p);
~ _ Vec=225V,; - 0.12 - %
fi=10kHz; Vee=-2.25V
R.=10kQ; Vo=B0V ().
see Figure 12 5= S8 VADP),
VCC =45V, - 0.06 - %
VEE =-45V
Vec=225Vv; W
_— R.= 600 Q; cc - -50 - dB
isolation Vee=-2.25V
(OFF-state) Yiso fi= 1 MHz; Vec=45V; W
see Figure 13 cemm - -50 - dB
VEE =-45V
crosstalk peak-to-peak value; Vec=45V;
Vet - 110 - mV
voltage between control and Vege=0V
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any switch;
R =600 Q; fi= 1IMHz;
E Vec=45YV,
E or Sn square wave cc ) 220 mv
between V¢ and Vee=-45V
GND; t,=t= 6 ns;
see Figure 14
Vee=225V; ¥
-3dB c« - 170 MHz
frequenc f RL: 50 Q; VEE =-225V
quency (-3dB) see Figure 15 Vee=45Vv; H
response - 180 MHz
VEE =45V
Note:
[1] Adjust input voltage Vs to 0 dBm level (0 dBm =1 mW into 600 Q).
[2] Adjust input voltage Vs to 0 dBm level at Vo for 1 MHz (0 dBm = 1 mW into 50 Q).
[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
O
|Vee
from select Sn
. -1
input |
vl 1 |z
()vis /LGND VEE lsw
Vis= 0V to (Vcc -Vee)
Ron = Vsw/lsw
Figure 5. Test circuit for measuring Ron
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110
RoN (1)
(Q) \\
N
/ N ST
V4 )
70 P, V.
7 @)
f&'ﬂ—_"
50 & | _—]
30
10
0 1.8 3.6 54 7.2 9.0
Vis (V)
Vis =0V to (VCC 'VEE)
(1)VCC =45V
(2)Vce =6V
(3)VCC =9V

Figure 6. Typical Roy as a function of input voltage Vis

4.2, DC Testing Circuit 2

|Vce

from select Sn
input

ISW I

lsw
@ nYn| - |nZ @
() Vis /_J_,GND VEE C) Vos

ViS: VCC and VOS: VEE-
Vis= VEe and Vo= Vce.
Figure 7. Test circuit for measuring OFF-state current
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HIGH S [Vee
from select n
input Isw :
A nyn L nZ Vos

\_/ _
() Vie /J7GND VEE

Vis= Vcc and V= open-circuit.
Vis= Ve and V= open-circuit.
Figure 8. Test circuit for measuring ON-state current

4.3, AC Testing Waveforms

Vis input 50 %
—| |- tpLH —| |=—tpyL
Vs Output 50 %

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

& \

~— tpLz —= —| tpzL |~—

Vi

E, Sn inputs ]
oV

Vs output 50 %
10 %

- (PHZ —»

N

Vs output
switch ON —»| switch OFF ———=l«— switch ON
For AiP74HC4051: V= 0.5 xVc.
For AiP74HCT4051: V=13 V.
Figure 10. Turn-on and turn-off times
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4.4, AC Testing Circuit 1

|- tw 1
VTS0 %Y /
negative
pulse Vm Vm
10 %
ov
— tf L— — lr -—
—- ‘-1— - t; =
Vi
" 90 %
positive
pulse M M
(]
v 10 % 7 . \
Vee Vis Vee
Vi | | Vos R g1 ,—
PULSE ~ L —
GENERATOR DuT —_open
Rt _I_ CL
. GND
VEE

Figure 11. Test circuit for measuring switching times
Definitions for test circuit:
R+t = termination resistance should be equal to the output impedance Zo 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., S1 position
at frax other
teHL tPLH g pulse < 2ns 6ns 50pF 1kQ open
tpzH, tpHz 2l VCC <2ns 6ns 50pF 1kQ Vee
tezL, tpLz 2] VEe <2ns 6ns 50pF 1kQ Vee
Note:

[1] t, = t= 6 ns; when measuring fax, there is no constraint to t, and t; with 50 % duty factor.
[2] V| values:

For AiP74HC4051: V,= Vcc.

For AiP74HCT4051: V,= 3V.
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4.6. AC Testing Circuit 2
|Vee
Sn
B
10 pF I
Vig I Yn/Z i Z/Yn J— Vs
| VEE |GND | [R_ CL @

Figure 12. Test circuit for measuring sine-wave distortion

VOS

|Vee
Sn
— - "1
|
0.1 pF |
Yn/Z Z/Yn
Vis Il -

VCC =45V;GND =0V; Vgg=-45V; R_.=600 Q; Rs=1 kQ.

a. Test circuit

0
Qiso
(dB)
-20
’
,‘H’
LA
-40 /’/
p
//
-60 //,/
/’/
-80
/f
-100
10 102 103 104 105 106
f (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|_ )

Y
Sn, E \/\
- Vet
Yn z / /\/_

G HQRL VEg |GND

_ 3
}ZRL J‘ oscilloscope
| I

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

| — |

|Vec

Sn

10 uF
Yn/Z
Vis | o= ? t Vos

Vcee=45V;GND =0V, Vg=-45V; R .=50Q; Rs=1kQ

a. Test circuit

-3
-5
10 102 103 104 105 106
f (kHz)
b. Typical frequency response
Figure 15. Test circuit for frequency response
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5. Package Information

5.1, DIP16

—T—

7
1|

) r: ‘} | |1
ot uiy

Dimensions In Millimeters Dimensions In Inches
Symbo | ; ;
Min Max Min Max

A 3. 710 4,310 0.148 0.170
Al 0.510 0.020
A2 3. 200 3. 600 0.128 0.14z2
B 0. 380 0.570 0.015 0.022
B1 1. 524 (BSC) 0. 060 (BSC)
C 0.204 0.360 0.008 0.014
D 18. 800 19. 200 0.740 0.756
E 8. 200 6. 600 0.244 0.260
Ei 7.320 7.920 0.288 0.312
e 2. 540(BSC) 0. 100 (BSC)
L 3. 000 3. 600 0.118 0.142
E2 8. 400 9. 000 0.331 0. 354
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5.2, SOP16
[
I
!
i 1
bl _[
Svmbol Dimensions In Millimeters Dimensions In Inches
L Min Max Min Max
A 1.350 1,750 0. 053 0. 068
A 0.100 0. 250 0. 004 0.010
A2 1.350 1.550 0. 053 0. 061
b 0,330 0. 510 0.013 0. 020
C 0.170 0. 250 0. 007 0.010
D 9800 10. 200 0. 386 0. 402
E 3. 800 4 000 0.150 0. 157
El 3. 800 6. 200 0. 228 0. 244
g 1.270 (BSC) 0. 050 (BSC)
L 0. 400 1.270 0.016 0. 050
I'I DC B:- GIC B:-
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5.3\ TSSOP16

D

J MILLIMETER
= § SYMBOL
< ~f MIN NOM | MAX
UCE T Hs s LAT A | = | = [0
] t =/ Al |oos| _ [ouis

A2 090 | 1.00 | 1.05
A3 039 | 044 | 049

b b 020 | _ | 028

H H g H H H H = bl bl 0.19 | 022 | 025

! c 013 | _ | oa7

K = cl 012 | 0.3 | 014

BASE METAL D 490 | 5.00 [ 5.10

o ] E 620 | 6.40-| 6.60

o = o ow WITH PLATING =W i B
| SECTION B-B e 0.65BSC

$ L 045 | 0.60 | 0.75
| L1 1.00BSC

EELEELL -
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5.4, DHVQFN16

Ol

=
D (@]
A o] [Tosbid
M
PIN 1
CORNER \.
- (] B
M ———
—— A
o aad] TOP VIEW — |=—A3
A2
A
[$]ee=@[C[ATE]
D1 SIDE VIEW
8 9
) | ( 10 DESCRIPTION symeoL [——MLNETER
TOTAL THICKNESS A 0.80 | 0.85 | 1.00
— STAND OFF Al 0.00 - 0.05
) ngﬂzgy- \ MOLD THICKNESS A2 0.60 | 0.65 | 0.70
L/F THICKNESS A3 0.203 REF
I BODY SIZE 3 D 240 | 250 | 2.60
) ( Y E 3.40 | 3.50 | 3.60
_ - LEAD PITCH e 0.50 BSC
LEAD WIDTH b 0.18 | 0.25 | 0.30
}——3 I ( LEAD LENGTH L 0.30 | 0.40 | 0.50
D1 0.85 | 1.00 1.15
[+}]
} ] EP SiZE E1 1.85 | 200 | 215
__3 \ i, Tolerance of form and pesition
PKG EDGE TOLERAMCE aaa 0.1
MOLD FLATNESS bbb 0.1
2 | ( 15 COPLANARITY cce 0.05
LEAD OFFSET ddd 0.1
EXPOSED PaD OFFSET eee 0.1
L(14X) T 16\ EXPOSED
THERMAL PAD
BOTTOM VIEW
VIEW M—M
NOTES
1.0 COPLANARITY APPLIES TO LEADS, CORNER LEADS
AND DIE ATTACH PAD.
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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
Lead ium Hexaval Pglybro Sibut Butylbe | pio-et )
and Y and d ent Polybro | minate Ibuty nzyl hih Diisobu
Part name mercur | & | chromiu | minated | d phthala hthal yihex tyl
lead cadmi . ) te phthala | y)
y m biphenyl | biphen te phthala
compo um phthala
compo compoun| s yl ¢ te
unds | nds comp ds ethers ¢
ounds
Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o) o o o o) o o) o
Plastic sheet
R 0] O 0] O o O O O (@] O
installed
o: 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.
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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