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AIP741L.V4052
Dual 4-channel Analog
Multiplexer/Demultiplexer

Product  Specification

Specification Revision History:

Version Date Description
2019-06-A1 2019-06 New
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1. General Description

The AiP74LV4052 is a low-voltage CMOS device and is pin and function compatible with the
AiP74HC/HCT4052.

The AiP74LV4052 is a dual 4-channel analog multiplexer/demultiplexer with a common select logic. Each
multiplexer has four independent inputs/outputs (nYO to nY3) and a common input/output (nZ). The
common channel select logics include two digital select inputs (SO and S1) and an active LOW enable

input (E). With E LOW, one of the four switches is selected (low impedance ON-state) by SO and S1.
With E HIGH, all switches are in the high impedance OFF-state, independent of SO and S1. Vcc and

GND are the supply voltage pins for the digital control inputs (S0, S1 and E). The Vcc to GND ranges are
1.0V to 6.0V. The analog inputs/outputs (nYO0, to nY3, and nZ) can swing between Vcc as a positive limit
and Vee as a negative limit. Vcc-Vee may not exceed 6.0V. For operation as a digital
multiplexer/demultiplexer, Vee is connected to GND (typically ground).

Features:
® Optimized for low-voltage applications: 1.0V to 6.0V
® Accepts TTL input levels between Vcc=2.7V and Vcc=3.6V
® Low ON resistance:
145Q (typical) at Vee-Vee=2.0V
90Q (typical) at Vce-Vee=3.0V
60Q (typical) at Vee-Vee=4.5V

® Logic level translation: to enable 3V logic to communicate with 23V analog signals
® Typical ‘break before make’ built in
®  Specified from -40°C to +125°C
® Packaging information: DIP16/SOP16/TSSOP16
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Ordering Information:
Tube packing specifications:
. . Boxed
Part number Paglg?gng Mgglgleng lEnt;?t tube Egﬁfﬂ Notes
g Y guantity 9 y
Dimensions of
25 40 1000 plastic enclosure:
AiP74LV4052DA16.TB DIP16 741L.V4052
' PCS/tube | tube/box | PCS/box | L0-0mm>6.4mm
Pin spacing:
2.54mm
Dimensions of
lastic enclosure:
: 50 200 | 10000 |P
AiP74LV4052SA16.TB SOP16 74L\V4052
PCS/tube | tube/box | PCS/box | L0-0mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
; 96 200 19200
AIP74LV4052TA16.TB | T P1 74L.V4052
! 05 6 SSOP16 05 PCS/tube | tube/box | PCS/box 5._Omm><f1.4fnm
Pin spacing:
0.65mm
Reel packing specifications:
Part number Packaging Marking Ree! Boxed _reeI Notes
form code guantity quantity
Dimensions of plastic
; 4000 8000 enclosure:
AiP74LV4052SA16.TR SOP16 74L\VV4052
' PCS/reel | PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of plastic
AIPT4LV4052TAL6.TR | TSSOP16 | 74Lv4052 | 9000 10000 | enclosure:
PCS/reel PCS/box | 5.0mm>4.4mm
Pin spacing:0.65mm

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

product.
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2~ Block Diagram And Pin Description
2.1. Block Diagram
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Figure 1. Logic symbol
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Figure 2. IEC logic symbol
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Figure 4. Schematic diagram (one switch)
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2.2~ Pin Configurations

20 [1 ] N 16] Vec
ov2 [2]| \_/ [15] 1v2
27 [3 | [14] 171
2v3 [4 | [13] 1z
2v1 [5 | 12] 1v0
E[6 1] 1v3
vee [7] 10] S0
GND [8 | (9] s1
2.3+ Pin Description
Pin No. Pin Name Description
1 2Y0 independent input or output
2 2Y?2 independent input or output
3 2Z common output or input
4 2Y3 independent input or output
5 2Y1 independent input or output
6 E enable input (active LOW)
7 Ve supply voltage
8 GND ground (OV)
9 Sl select input
10 SO select input
11 1Y3 independent input or output
12 1Y0 independent input or output
13 17 common output or input
14 1Yl independent input or output
15 1Y2 independent input or output
16 Vce supply voltage
2.4, Function Table
Input
— Channel ON
E S1 SO
L L L nYO0 to nZ
L L H nY1ltonZ
L H L nY2tonZ
L H H nY3tonZ
H X X none
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 GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vce - -0.5 +7.0 \Y/
input clamping ik Vi< -0.5V or Vi>Vcc+0.5V - 120 mA

current
SW'tiTJfr':r’]‘t‘p'”g Isi Vsw< -0.5V of Vsw>Vec+0 5V - 20 | mA
switch current lsw Vsw>-0.5V or Vsw<Vect0.5V; - 425 mA
source or sink current
storage temperature Tstg - -65 +150 °C
total power
dissipation Ptot - - 500 mw
Soldering DIP 245 o
temperature T 10s SOP/TSSOP 260 ¢
Note:
[1] For DIP16 packages: above 70°C the value of Py derates linearly with 12mw/K.
[2] For SOP16 packages: above 70°C the value of Py derates linearly with 8mW/K.
[3] For (T)SSOP16 packages: above 60°C the value of Py derates linearly with 5.5mW/K.
3.2. Recommended Operating Conditions
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Vce - 1 3.3 6 Vv
input voltage V| - 0 - Vce \Y/
switch voltage Vsw - 0 - Vce \Y/
ambient temperature Tamb in free air -40 - +125 °C
. . . d fall Vcce=1.0V to 2.0V - - 500 ns/\
input transn:(;?erlse and fa AUAV Vec=2.0V 0 2.7V - - 200 | ns/v
Vcc=2.7V 10 6.0V - - 100 ns/\

Note: The static characteristics are guaranteed from Vcc=1.2V to 6.0V. However, LV devices are
guaranteed to function down to Vcc=1.0V (with input levels GND or Vcc).
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3.3, Electrical Characteristics
3.3.1. DC Characteristics 1

(Tamo=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions (V) Min. | Typ. | Max. | Unit
Vcee=1.2V 0.9 - - \Y/
HIGH-tevel inout Vce=2.0V 1.4 - - V
-level inpu — - -
voltage Vi1 Vcee=2.7V to 3.6V 2.0 V
Vcc=4.5V 3.15 - - Vv
Vcc=6.0V 4.20 - - V
Vcc=1.2V - = 0.3 V
LOW-level inout Vee=2.0V - - 0.6 \Y/
-level inpu _ / £
voltage ViL Vcee=2.7V to 3.6V 0.8 V
Vcc=4.5V - - 1.35 Vv
VCCZG.OV - - 1.80 Vv
input leakage _ Vcc=3.6V - - 1.0 UA
current h Vi=Vee or GND Vce=6.0V - - 20 | uA
OFF-state leakage | V=V or Vi Vce=3.6V - - 1.0 uA
current S(OFF) see Figure 15 Vcc=6.0V - - 20 | uA
ON-state leakage | Vi=ViH or Vii; Vce=3.6V - - 1.0 uA
current SOON) see Figure 16 Vee=6.0V - R 20 | uA
supply current I Vi=Vee or GND; Vee=3.6V - - 20 UA
ce lo=0A Vcc=6.0V - - 40 | uA
additional supply per input; Vi=Vcc-0.6V;
current Alee Vee=2.7V to 3.6V i i 500 | uA
input capacitance Ci . - 35 - pF
. . independent pins nY - 5 - F
switch capacitance Csw Incepencen plns nn P
common pins nZ - 12 - pF
VCCZZ.OV;
lsw=1000UA G R
Vcc:2.7V;
lsw=1000UA - | %0 200 0
ON resistance _ Vee=3.0V 10 3.6V,
(peak) Rongeaky | VI=0V to Vee-Vee lsw=1000UA - 80 180 Q
Vec=4.5V;
Isw=1000uA i 60 135 Q
Vcc=6.0V;
lsw=1000UA G
VCCZZ.OV;
lsw=1000UA - 5 - Q
ON resistance Vee=2.7V,; i 4 i 0
mismatch between | ARon | V=0V to Vce-Vee Isw=1000uA
channels Vce=3.0V to 3.6V,
Isw=1000uA i 4 i Q
Vcc=4.5V, - 3 -
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lsw=1000UA
Vcc=6.0V;
lsw=1000UA - 2 -] @
Vcc=1.2V;
lsw=100UA RS
Vcc=2.0V;
lsw=1000UA - 10 2ss o
Vcc:2.7V;
lsw=1000UA A e
Vi=GND Vce=3.0V 10 3.6V;
lsw=1000UA =] 60 180 o
Vcc:4.5V;
lsw=1000UA S 41000
VCCZG.OV; 40 g o
ON resistance Rongail Isw=1000UA >
(rail) Vee=1.2V,
lsw=100UA R
VchZ.OV;
lsw=1000UA - 12030 0
Vcc:2.7V;
lsw=1000UA B
ViEVeeVee 0 30V 10 3.6V
lsw=1000UA A EEE
Vcc=4.5V;
lsw=1000UA R
Vcc=6.0V;
lsw=1000UA I R R R

Note:

[1] Typical values are measured at Tamp=25°C.

[2] When supply voltages (Vcc-Vee) near 1.2V the analog switch ON resistance becomes extremely
non-linear. When using a supply of 1.2V, only use these devices for transmitting digital signals.

[3] On resistance waveform and test circuit see Figure 13 and Figure 14.
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3.3.2. DC Characteristics 2
(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions (V) Min. | Typ. | Max. | Unit
Vcee=1.2V 0.9 - - \%
. Vce=2.0V 14 - - \V
H'G':'/;)'ﬁ‘ge'”p“t Vi Vee=2.7V 10 3.6V 20 | - v
Vcc=4.5V 3.15 - - Vv
Vcc=6.0V 4.20 - - \V
Vce=1.2V - - 0.3 \%
. Vce=2.0V - - 0.6 \%
LOV\Céft‘; Z'e'”p“t ViL Vee=2.7V 10 3.6V i - |08 | v
Vcc=4.5V - - 1.35 Vv
VCCZG.OV E - 1.80 Vv
input leakage Vee=3.6V - - 1.0 uA
IOcurrent k h Vi=Vee or GND Vce=6.0V - - 20 | uA
OFF-state leakage lsorf, Vi=Vik or Vi Vece=3.6V - - 1.0 uA
current see Figure 15 Vce=6.0V - - 2.0 uA
ON-state leakage lson V|:V|_H or Vi Vcc=3.6V - - 1.0 uA
current see Figure 16 Vce=6.0V - - 2.0 uA
V=Vcc or GND; Vcc=3.6V = - 40 UuA
supply current Icc lo=0A Vee=6.0V - - 20 A
™ | dee | UREYRCR [ | - |
VCCZZ.OV;
lsw=1000UA - S 9
Vcc:2.7V;
lsw=1000UA - S SIS
o (?::I:?nce Rongeag | VI=0V 10 Vee-Vee VCCISV:j':Ol\é(;gu?;GV’ ) ) 210 | @
Vce=4.5V;
lsw=1000UA ] - 0@
Vce=6.0V;
lsw=1000UA - SRR Rt
VCCZZ.OV;
lsw=1000UA - - 20
Vcc:2.7V;
lsw=1000UA - - s
Vce=3.0V to 3.6V;
ON resistance Rongail Vi=GND lsw=1000UA - - 150 Q
(rail)
Vcc=4.5V;
lsw=1000UA ] - S
Vcc=6.0V;
lsw=1000UA - - W00 @
Vi=Vcec-Vee Vee=2.0V; - - 370 Q
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Isw=1000uA

Vcc:2.7V;
Isw=1000uA

- 225

Vce=3.0V to 3.6V,
Isw=1000uA

- 205

Vcc:4.5V;
Isw=1000uA

- 150

Vcc=6.0V;
Isw=1000uA

- 135

Note:

[1] Typical values are measured at Tamp=25°C.
[2] When supply voltages (Vcc-Vee) near 1.2V the analog switch ON resistance becomes extremely
non-linear. When using a supply of 1.2V, only use these devices for transmitting digital signals.
[3] On resistance waveform and test circuit see Figure 13 and Figure 14.

3.3.3. AC Characteristics 1
(Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vce=1.2V - 25 - ns
Vce=2.0V - 9 17 ns
propagation ¢ nYntonZ, nZ to Vce=2.7V - 6 13 ns
delay pd nYn; see Figure 6 | Vcc=3.0V to 3.6V - 5 10 ns
Vce=4.5V - 4 9 ns
Vcc:6.0V - 3 7 ns
Vce=1.2V - 190 - ns
Vece=2.0V - 65 121 ns
Vce=2.7V - 48 89 ns
. - | Vce=3.0V to 3.6V,
enable time ten E, sSenetlcz)igl\J(rr;, 7nZ, Co=15pF - 30 - ns
Vce=3.0V to 3.6V - 36 71 ns
Vce=4.5V - 32 60 ns
Vce=6.0V - 25 46 ns
Vce=1.2V - 125 - ns
Vee=2.0V - 43 80 ns
Vee=2.7V - 33 59 ns
. . - | Vee=3.0V to 3.6V,
disable time tais E, ssenetlgig;(rg,;]z’ Co=15pF - 22 - ns
Vcce=3.0V to 3.6V - 26 48 ns
Vce=4.5V - 23 41 ns
Vce=6.0V - 28 32 ns
ower
dispsipation Crp CL\ZS:%);BCi'Zl\'\//I;lz; - 57 - pF
capacitance
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Note:

[1] Typical values are measured at Tamp=25°C.

[2] tpa is the same as tpin and tpHL.
ten IS the same as tpz and tpzy.

tais 1S the same as tpLz and tpyz.
[3] Typical values are measured at nominal supply voltage (Vcc=3.3V).
[4] Cep is used to determine the dynamic power dissipation (Pp in uW).

PD:CPDch2><fi><I\I+Z((CL+CSW) ><Vcc2><fo) where:
fi=input frequency in MHz;
fo=output frequency in MHz;

Cr=output load capacitance in pF;
Csw=maximum switch capacitance in pF;

Vce=supply voltage in Volts;

N=number of inputs switching;
3 (CLxVcc?>fo)=sum of the outputs.

3.3.4. AC Characteristics 2
(Tamo=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vec=2.0V = - 20 ns
i Vcc=2.7V - - 15 ns
progg?aa;'on tog :J: fs‘;gé;je‘% V=30V 1036V | - i 2 | ns
Vce=4.5V - - 10 ns
Vcc=6.0V - - 8 ns
Vcc=2.0V - - 146 ns
A Vce=2.7V - - 108 ns
enable time ten E, Snton¥n,nZ; [\, =30V to 3.6V - - 86 ns
see Figure 7 Voc=4.5V - - 73 NS
Vcc=6.0V - - 56 ns
Vec=2.0V - - 95 ns
_ Vce=2.7V - - 71 ns
disable time tais E,Snton¥n,nZ, "y =30Vt036V | - - 57 | ns
see Figure 7 Voc=4 5V - - 29 NS
Vcc=6.0V - - 38 ns
Note:
[1] Typical values are measured at Tamp=25°C.
[2] tpa is the same as tpir and tewL.
ten is the same as tpz. and tpzn.
tais is the same as tpiz and tpnz.
[3] Typical values are measured at nominal supply voltage (Vcc=3.3V).
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3.3.5. AC Characteristics 3
(Tamp=25°C, GND=0V, t=1<6.0ns, V|=GND or Vcc, unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
fi=1kHz; CL=50pF; Vee=3.0V; - 0.8 - %
) ] V=2.75V(p-p)
R =10kQ; V=60V
; cc=0.0V; ; . %
total harmonic see Figure 10 Vi=5.5V(p-p) 04 i
distortion THD Vcce=3.0V;
fi=10kHz; C_=50pF; e - 2.4 - %
B ; V,=2.75V(p-p)
R =10kQ; Vec=6.0V
; =6.0V; ] ] o
see Figure 10 V/=5.5V(p-n) 1.2 0
-3dB frequency feae) CL=50pF; R.=50%; Vce=3.0V - 180 - MHz
response see Figure 8 Vce=6.0V 4 200 - MHz
isolation fi=1thZ% (%550%: Vee=3.0V - -50 - dB
Qliso L= ;
(OFF-state) see Figure 9 Vee=6.0V - -50 - dB
between digital
inputs and switch; Vee=3.0V - 0.11 - \4
crosstalk voltage Vet fi=1MHz; C_ =50pF;
Ri=600; Vee=6.0V - 0.12 - v
see Figure 11
between switches;
~ S > Vce=3.0V - -60 - dB
crosstalk Xtalk fi—ll\/léH_zé(C)l&—z.SOpF,
L= ’ —
see Figure 12 Vee=6.0V j 60 i a8
Note:
[1] To obtain 0dBm level at output for LMHz (0dBm=1mW into 50€), adjust f; voltage.
[2] To obtain 0dBm level at output for LMHz (0dBm=1mW into 6002), adjust f; voltage.
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4. Testing Circuit
4.1, AC Testing Circuit 1

| tw
Vi—5o% ) 4
negative
v W
Ise M M
- 10 %
ov
—| [r L— — LI’ f—
- t |-.— -t |-
Vi
» 90 %
positive
pulse VM Vm
o,
v 10 % A K
| tw |
VExT
Ve
R
S V| Vo t
- s
pDuT
I
CL R

7 77 I-J.-’ -’Jf
Figure 5. Test circuit for switching times

Definitions for test circuit:

C.=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.
Ri=Load resistance.

Vext=External voltage for measuring switching times.

4.2. AC Testing Waveforms

Vee
nYn or nZ y
input M
VEE

tpLH — o — -_tpHL
Vo

nZ arnYn Vi
output
VEE

Figure 6. nYn, nZ to nZ, nYn propagation delays
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L \

sSn,E input ? \
Vss|
-« lp 7 —-‘ —=| tpzL [=—
Vo 90 %
nYn or nZ output
LOW-to-OFF
OFF-to-LOW
VEE 10 %
+— PHZ —— —lpzH—
Vi o
nYn or nZ output 90 %
HIGH-to-OFF
OFF-to-HIGH 10 %
VEE 1

switch ON —--L— switch OFF ————Il=— switch ON
Figure 7. Enable and disable times

4.3\ AC Testing Circuit 2
Vee Vee

IjERL
S0 to 51

ViHor Vi, ———F——==—- nyn| 1 switch
nz_I—QL,__E_-(:
nYn| 2
| E
0
fi

.1 uF
GND = Vge [] R m=cL @ED
GND

il

Figure 8. Test circuit for measuring frequency response

Vece Ve

f]2RL
S0 to S1

ViHorVj — 1 —————— nyn| 1

=
=
=

E
0.1 uF
T GND = VEgg [] 2R ==CL @ED

_l

Veo

T

Figure 9. Test circuit for measuring isolation (OFF-state)
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Veo Voo
thL
S0 to S1
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Figure 10. Test circuit for measuring total harmonic distortion
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Figure 11. Test circuit for measuring crosstalk voltage between digital inputs and switch
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b. Switch off channel
Figure 12. Test circuit for measuring crosstalk between switches
4.4, On Resistance Waveform And Test Circuit
N
Vol
o
Vasw
Vee
Viy or Vi DT vn] 4 »
- switch
nz | - i
nyYn| 2
E
GND =Vgg -,
GND — (J Vi
P
'\j*‘ Isw
7
Ron=Vsw/lsw
Figure 13. Test circuit for measuring Ron
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Figure 14. Typical Ron as a function of input voltage

4.5, DC Testing Circuit
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Figure 15. Test circuit for measuring OFF-state leakage current
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Figure 16. Test circuit for measuring ON-state leakage current
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4,6. Measurement Points

Supply voltage Input Output
Vee Vwm Vm

<2.7V 0.5%Vcc 0.5%Vcc
2.7V 10 3.6V 1.5V 1.5V

>3.6V 0.5%Vcc 0.5%Vcc

4.7 Test Data

Supply voltage Input Load VexT
Vee v t t CL RL teHL, | tpzh, tezL,
' tpLH tpHz tpLz
<2.7V Vce <6ns 50pF 1kQ open VEee 22X/ cc
2.7V 10 3.6V 2.7V <6ns 15 pF, 50pF 1kQ open VEe 22XV cc
>3.6V Vce <6ns 50pF 1kQ open Vee | 2XVcc
Address: Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 19/ 23

http://www.i-core. cn P.C.: 214072 VER: 2023-11-A4



ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number:AiP74LV4052-AX-LJ-E011EN

5. Package Information
5.1, DIP16

—

2JL s

N Y Y P
D 4

O

PRV Ry gn

Dimensions (mm)

Symbol Min. Max.
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
© 0.20 0.36
eB 7.62 9.30
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5.2, SOP16
L D
V A [ [ E
planlan il laalaal) QP
’ C
a2 v Jlo
M m
| |
e b
Dimensions (mm)
Symbol :
y 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
El 3.70 4.10
e 1.27
0.35 0.89
0 0° 8°
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5.3\ TSSOP16
D

S
Imiminlmininin)

¥

L

=

Iy

R

rm
O
ﬁ @ 10000 v
€ o)
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 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 0.75
0 0° 8°
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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 ) ; Butylbe - .
and |V and ;l:]rg ent Polybro | minate | Dibutyl nzyl r?llﬁeit Diisobu
Part name mercur | % .| chromiu | minated | d phthala | 4 tala |y tyl
lead |y m biphenyl | biphen | t© y phthala
um te hthala
€ompo | compo compoun| s yl f te
unds | unds comp 1 g 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
inSta”ed 0] O 0] O o O (@] o O O
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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