Philips Semiconductors

Product specification

Dual 4-channel analog multiplexer/demultiplexer

74LV4052

FEATURES
® Optimized for low voltage applications: 1.01t0 6.0 V
® Accepts TTL input levels between Voc=2.7 Vand Vg =3.6 V

® Low typ “ON" resistance:
60QatV,—Vgg =45V
0QatVe—VEg =30V
145Qat Vo, —Vgp =20V

® | ogic level translation: fo enable 3 V logic to communicate with + 3
V analog signals

® Typical “break before make” built in

® Analog/Digital multiplexing and demultiplexing
® Signal gating

® Output capability: non-standard

® |~ category: MSI

QUICK REFERENCE DATA
GND =0V, Tymp =25°C; t,=t;<2.5ns

DESCRIPTION
The 74LV4052 is a low-voltage CMOS device and is pin and
function compatible with the 74HC/HCT4052.

The 74LV4052 is a dual 4-channel analog multiplexer/demultiplexer
with a common select logic. Each multiplexer has four independent
inputs/outputs (nYy to nY3) and a common input/output (nZ). The
common channel select logics include two digital select inputs (Sp
and S4) and an active LOW enable input (E).

With E LOW, one of the four switches is selected (low impedance
ON-state) by Sp and S4_ With E HIGH, all switches are in the high
impedance OFF-state, independent of Sg and S4. Vg and GND are
the supply voltage pins for the digital control inputs (Sg, S1 and E).
The Vg to GND ranges are 1.0 to 6.0 V. The analog inputs/outputs
(nYp, to nY3, and nZ) can swing between V¢ ¢ as a positive limit and
VEE as a negative limit. Vog - VEg may not exceed 6.0 V. For
operation as a digital multiplexer/demultiplexer, Vg is connected to
GND (typically ground).

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Turn “ON” time CL=15pF
zHtPzL | Eorvgg s, R, = 1KQ 30
« " i Voc=33V ns
torz/tpLy Turn “OFF” time 25
PHZ E or Vog Sh
C Input capacitance 3.5
Cpp Power dissipation capacitance per switch | See Notes 1 and 2 57 oF
c Maximum switch capacitance 5
S independent (Y) common (Z) 12
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
PD = CpD X V002 X fi + ((CL + Cs) X V002 X fo) where:
f, = input frequency in MHz; C| = output load capacity in pF;
fo = output frequency in MHz; Cg = maximum switch capacitance in pF;
Vi = supply voltage in V;
((CL +Cg) x Vi x fo) = sum of the outputs.
2. The condition is V| = GND to Vgg.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA Code
16-Pin Plastic DIL —40°C to +125°C 74LV4052 N 74LV4052 N SOT38-4
16-Pin Plastic SO —40°C to +125°C 74LV4052 D 74LV4052 D SOT109-1
16-Pin Plastic SSOP Type Il —40°C to +125°C 74LV4052 DB 74LV4052 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV4052 PW 74LV4052PW DH SOT403-1

PIN CONFIGURATION

PIN DESCRIPTION

2Yo [1] e 76] Voo

2Y; [2] 5] 1Y2
2z [3] 4] 1v4
2vs [4] 3] 1z

2¥4 [5] [12] 1Yo

E 6] [11] 13
VEE E E So
GND [&] 9] s
5Vv01697
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PIN NUMBER SYMBOL FUNCTION
1,5,2,4 2Yp, 2Y3 Independent inputs/outputs
6 E Enable input (active LOW)
7 VEE Negative supply voltage

8 GND Ground (0 V)

10,9 So. S4 Selectinputs

12,14,15,11 |1Ypto 1Y3 Independent inputs/outputs
13,3 1Z,2Z Common inputs/outputs

16 Voo Positive supply voltage
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Dual 4-channel analpg multiplexer/demultiplexer 74LV4052
LOGIC SYMBOL
s LOGIC SYMBOL (IEEE/IEC)
10
1z ° 0
1 . W b—12 S }4)( =
0 —
° Yy — 14 & nJas
9 —1s, 15— 15 —] — ;
1Y g — 11 MDX 0 b——
2Y o —1 s 1 °
2 —5 , 2
2y o2 4
3
g —4 12
s —QE 2z
14
SV01698 13 [
15
FUNCTION TABLE "
INPUTS CHANNEL SV01699
E s, So ON
L L L nYp—nZ
L L H nYy—nZ
L H L nYos—nZ
L H H nYs—nZ
H X X None
NOTES:
1. H = HIGH voltage level
2. L = LOW voltage level
3. X = dontcare
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FUNCTIONAL DIAGRAM

16
1z 13
Vee

I_T_I o 12

1y
| | I_T_I 1 14

1y
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10 £ D
1y

LOGIC LEVEL 1-of—4

CONVERSION DECODER 2Y

|
i

2y

i

2z 3
I—'V
GND EE
8 7
SvVo1700
SCHEMATIC DIAGRAM (ONE SWITCH)
1

z
from logic qVEE

SV01695
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ABSOLUTE MAXIMUM RATINGS?: 2

In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground =0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Voo DC supply voltage -0.510 +7.0 \
+hk DC input diode current Vi<=050rV,>Vgc+05V 20 mA
+lgk DC switch diode current Vg<—-050rVg>Vgc+05V 20 mA
+lg DC switch current -05V<Vg<Vgc+05V 25 mA
Tstg Storage temperature range —65 to +150 °C

Power dissipation per package for temperature range: —40 to +125°C
p — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— plastic shrink mini-pack (SSOP and TSSOP) above +60°C derate linearly with 5.5 mW/K 400
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Voo DC supply voltage See Note 1 and Figure 5 1.0 3.3 6.0 \
V) Input voltage 0 - Voo \Y
Vo Output voltage 0 - Voo \Y
Tamb Operating ambient temperature range in free air SciearDag:r?:ﬁésC jg :18255 °C
Voc=1.0Vio20V - - 500
1 b Input rise and fall times Voc=20Vio27V - - 200 ns/V
Voc=27Vio60V - - 100
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Vg = 1.2V to Vg = 6.0V.
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DC ELECTRICAL CHARACTERISTICS

Over recommended operating conditions, voltages are referenced to GND (ground =0 V)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Veo=12V 0.9 0.9
Voo =20V 14 14
Vin V"';ffa':;('f"e' nput N = 271036V 20 2.0 v
Voo =45V 3.15 315
Voo =60V 4.20 4.20
Veo=12V 0.3 0.3
Veo=20V 0.6 0.6
Vit \';St‘;\'g':"e' Input oo -27t036V 038 038 v
Voo =45V 135 1.35
Voo =60V 1.80 1.80
Voo =3.6 1.0 1.0
+, Input leakage CC V| = Ve or GND WA
current Vee = 6.0 2.0 2.0
Analog switch Vee =36 Vi=VigorV) 1.0 1.0
g OFF-state current IVgl = Vge - GND LA
per channel Voo =6.0 (Ses Figure 2) 2.0 2.0
= Vi=V \Y
g Analog switch Vee =36 I\} | _"\"/ or ) ICLiND 1.0 1.0 A
ON-state current Voo = 6.0 (Sze Fig(L:JCr:e 3) 20 20
. Voc =36V Vi = Vec or GND; 20.0 40
| Quiescent supply A
cc current Vig = GND or V¢g; 1L
Veg=60V Vos = Veg of GND 40.0 80
Additional
Alge quiescent supply Voc=271036V Vi=Vgc—-0.6V 500 850 A
current per input
Vi=ViyorVy;
Voc=1.2V |S=100uA;
Vig = Voo to GND
. ON-resistance | Vec =20V 145 325 375 5
ON (peak) Vec=27V V) = Vi or Vi 90 200 235
Voc=30t036V Ig = 1000 ,A; 80 180 210
Voo =45V Vis = Vcc to GND 60 135 160
Voo =60V 55 125 145
Vi=VigorVy,
Vec=12V Ig =100 ,A; 225
Vis - GND
. ON-resistance | Yec =20V 110 235 270 5
ON (rail) Veo=27V Vi = Vi of Vit 70 145 165
Voc=30t036V Ig = 1000 ,A; 60 130 150
Voo =45V Vis - GND 45 700 115
Voo =60V 40 85 100
NOTES:

1. Alltypical values are measured at Ty = 25°C.
2. At supply voltages approaching 1.2 V, the analog switch ON-resistance becomes extremely non-linear. Therefore, it is recommended that
these devices be used to transmit digital signals only, when using these supply voltages.

3. Ron (MAX) data is preliminary.
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DC ELECTRICAL CHARACTERISTICS (Continued)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vi=ViyorVy;
Vec=12V I =100 ,A; 250 Q
Vis=Vce
o ON-resistance Voo - 20V 120 320 370
(rail) Vec=27V V) = Vi or Vi 75 195 225
Voc=301t036V Ig = 1000 ,A; 70 175 205 Q
Voo =45V Vis=Vce 50 130 150
Voo =60V a5 120 135
Vec=12V
Maximum variation | Yoc =20V >
ARon of ON-resistance Voc=27V Vi=VjyorV. 4 Q
between any two Vec=30103.6V |Vis=VcctoGND 4
channels Voo =45V 3
Voo =60V 2
NOTES:

1. Alltypical values are measured at Ty = 25°C.
2. At supply voltages approaching 1.2 V, the analog switch ON-resistance becomes extremely non-linear. Therefore, it is recommended that
these devices be used to transmit digital signals only, when using these supply voltages.

3. Ron (MAX) data is preliminary.

(from select inputs)

ViS =0to VCC_VEE ()

HIGH

nYp

Svo1688

LOW
(from select inputs)

nYp

Vi = Vggor VEp Vo =VEgorVeo

VEE

SV01660

Figure 1. Test circuit for measuring ON-resistance (Ron).

Figure 2. Test circuit for measuring OFF-state current.

(from select inputs)

HIGH

®

nYn nZ
Vo
% (open circuit)
Vi=Vcggor VEg
| VEE
Svotest

Figure 3. Test circuit for measuring ON-state current.

1998 Jun 23

| | | |
Ron 150 \/ Ve =20V
o |/ T\L ||
120 | ! !
% Veg=30v |
60
30 _ —
Vg =45V
o L1
0 12 24 36 4.8
Vis V)
Svo1701

Figure 4. Typical ON-resistance (R,,,) as a function of input
voltage (Vi) for Vig = 0 to Ve — VEE.


http://www.dzsc.com/icstock/161/74LV4052D-T.html

Philips Semiconductors Product specification

9%3172‘1{%@5’25?1"%"@89 multiplexer/demultiplexer 74L.V4052

Voo —GND
V)

6.0

. @\\\\\\\\\\\
\\ \\\

4.0

2.0

\\\\\\\‘“‘

0 2,0 4.0 6.0 Voc — Vee
V)

SV01662

Figure 5. Guaranteed operating area as a
function of the supply voltages.

AC CHARACTERISTICS
GND =0V;t =1<25ns; C =50pF
LIMITS
CONDITION - -
SYMBOL PARAMETER —4010 +85°C 4010 +125°C |y
‘(’3;3 OTHER MIN TYP! MAX | MIN | MAX
1.2 25
2.0 _ 9 17 20
AL=c 13 15
Propagation delay 2.7 6
1 4 C_ =50pF ns
PHLAPLH 1 Vigto Vos 301036 L=>0P 52 10 12
Figure 12
45 4 9 10
6.0 3 7 8
1.2 190
2.0 R, = 1kQ: 65 121 146
——— Turn-on time 2.7 C_ =50pF 48 89 108 ns
E, Sy 1o Vos 3.0103.6 Figures 13 362 71 86
45 and 1 32 60 73
6.0 25 46 56
1.2 125
2.0 RL = 1kQ: 43 80 95
toroft Turn-off time 27 C| = 50 pF 33 59 71 ns
PHZPLZ | E S0 Vg 301036 Figures 13 262 48 57
45 and 1 23 4 49
6.0 18 32 38

NOTES:

1. Unless otherwise stated, all typical values are measured at Ty, = 25°C
2. Typical values are measured at Vog = 3.3 V.
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ADDITIONAL AC CHARACTERISTICS

Recommended conditions and typical values
GND=0V;t =t<25ns

SYMBOL PARAMETER TYP. | UNIT | Ve | Visp-p) CONDITIONS
\ V)
Sine-wave distortion 0.80 % 3.0 2.75 | RL=10kQ; C_ = 50 pf
f=1kHz 0.40 6.0 5.50 |Figure 9 and 10
Sine-wave distortion 2.40 % 3.0 2.75 | RL=10kQ; C_ = 50 pf
f=10kHz 1.20 6.0 5.50 |Figure 9and 10
Switch “OFF” signal feed through =50 dB 3.0 Note 1 | R = 600 Q; C| = 50 pf; f= 1 MHz
=50 6.0 Figures 5 and 11
Crosstalk between any two -60 dB 3.0 Note 1 | R =600 Q; C| = 50 pf; f= 1 MHz
switches/multiplexers -60 6.0 Figure 8
Vip-p) Crosstalk voltage between enable or 110 mV 3.0 Ry =600 Q; C| =50 pf; =1 MHz
address input to any switch 120 6.0 (Sh or E, square wave between Vg
(peak-to-peak value) and GND t, = { = 6 ns) Figure 8
frax Minimum frequency response 180 MHz 3.0 Note 2 | R =50 Q; G =50 pF
(-3 dB) 200 6.0 Figures 6,8 and 9
Cs Maximum switch capacitance 5 pf
GENERAL NOTES:

1. Vjg is the input voltage at nY or nZ terminal, whichever is assigned as an input.

2. Vogis the output voltage at nY or nZ terminal, whichever is assigned as an output.
NOTES:

1. Adjust input voltage Vg is 0 dBm level (0 dBm = 1 mW into 600 Q).

2. Adjust input voltage Vig is 0 dBm level at Vg for 1 MHz (0 dBm = 1 mW into 50 Q).

(dE?) (st)
—HH
50 p 0 N
> 3\
Rl
~100 g _510 102 103 104 105 106
10 102 103 104 f etz 105 106 f (kH2)
5Vv01635 5v01636
Figure 6. Typical switch “OFF” signal feed-through as a Figure 7. Typical frequency response.

function of frequency.
NOTES TO FIGURES 6 AND 7:
Test conditions: VCC =3.0 V; GND =0 V; VEE =-3.0 V; RL =50 Q; RSOURCE = 1kQ.

Vee Vee Vee
2RL 2RL 2RL
0.1 uF R
L nYn/nZ nZ/nY, nYq/nZ I% nZinYn
Vie—] I: :I Vos
channel 2R ==C Ru channel 2R =G @
ON OFF
GND GND
4 UJJA
(a) (b)
SVo1663

Figure 8. Test circuit for measuring crosstalk between any two switches.
(a) channel ON condition; (b) channel OFF condition.
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NOTE TO FIGURE 8:
The crosstalk is defined as follows (oscilloscope output): Vee SporE Vee
T |
nYn/nZ nZ/nY,
/\/ Vie-p) & DUT n
l 2R [|] 2R L oscilloscope
V01642
GND
VEE
777
5V01689
Figure 9. Test circuit for measuring
crosstalk between control and any switch.
NOTE TO FIGURE 9:
Veo Adjust input voltage to obtain 0 dBm at Vog when Fj, = 1 MHz. After
set-up frequency of f;, is increased to obtain a reading of =3 dB at Vg,
2R
0.1 mF nYinZ nzZinY
~ vV, V,
sine-wave * _| o8
channel 2R ==CL @
ON
»7 GND
V01667
Figure 10. Test circuit for measuring
minimum frequency response.
Vee
Vee
2RL
- 10uF nY,/nZ nZ/nYp 2R,
L 0.1 uF L
fin="1kHz —| Vos nYn/nZ nz/nYy
sine-wave sstont Vis H VOS
- istortion
channel R ==CL meter D'Q
ON 1
channel R =0 @
»7 GND OFF
‘ SV01691 GND
Figure 11. Test circuit for measuring sine-wave distortion. 7}7‘
Svo1692
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10

Figure 12. Test circuit for measuring
switch “OFF” signal feed-through.
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WAVEFORMS

NOTES:

1. Vy=15Vat2.7V<Vgg<36V
VM =05 XVCC at2.7Vv> VCC >36V

2. VgL and Vgy are the typical output voltage drop that occur with
the output load

3. Vy=VoL+03Vat27V<Vg<36V
Vx=VoL+0.1xVgcat27V>Vgg>36V
Vy=Voy—-03Vat27V<Vgc<36V
Vy=Voy—-01xVggat27V>Vgg>3.6V

Vi v - - .[—\
INPUTS INPUTS Vi \
GND J
GND
Ve~ -
OUTPUT
VoH LOW-to-OFF
OFF-to-LOW
OUTPUTS VoL —
VoL
5V01638 Vop ——
- - OUTPUT
Figure 13. Input (V;s) to output (V,s) propagation delays. HIGH-to-OFF
OFF-to-HIGH
GND-------
Srdbied ¢ disable onaplea
5V01640
Figure 14. Turn-on and turn-off times
for the inputs (S, E) to the output (Vyg).
TEST CIRCUIT
| twy | v
90% \ / %0% :
2.Vge
o— Open  NEGATIVE Vm Vm
0— vge PULSE 10% 10%
L ov
-] trHL (t) M trin (b
PULSE
GENERATOR - F trin (t) fe tTHL (1)
90% 90% Vi
POSITIVE
PULSE Vi Vi
VEE 10% 7 N10%
Test Circuit for Outputs \ tw \ ov
DEFINITIONS
R| = Load resistor
C| = Load capacitance includes jig and probe capacitance
Vee Vi Tost St Vis Rt = Termination resistance should be equal to ZgyT of
<27V Voo tpLHAPHL Open Pulse pulse generators.
2.7-3.6V| 2.7V tpLzAPZL 2- Voo VEE t =t =6ns, when measuring fay, there is no constraint on
>36V Voo - VEE Vv, tr, t; with 50% duty factor.
SY01738

Figure 15. Load circuitry for switching times.
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DIP16: plastic dual in-line package; 16 leads (300 mil) SOT38-4

| seating plane

RN e

pin 1 index 1

scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

unT | A | A A2 by | by | ¢ | DM | EM| e e L[ Me | My | w nfa(:()
mm | 42 | 051 | 32 | 55 | o3 | oas | 02 | 1655 | 620 | 2% | 762 | 305 | 7a0 | 53 | 02| 070
mones | 017 [ooao | 0o | 3388 | gt [ o0t [aoss | 877 022 | ovo [ oo | 372 | 052 | 355 [ 001 | oo
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN |SSUE DATE

VERSION IEC JEDEC EIAJ PROJECTION

Q2-H-tF
SOT38-4 E @ 95-01-14
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S016: plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
- D > <—E—>
I //“\\
T I f
L N
- c—! | N /
Y ~——f
He = @IA]
«»IZ
“FEFIHWHFIFIHQ
1
1 T \ Q T
A —
- - - - - - 2A1 W } a9 A
pin 1 index ! l i + l
/ o
z ? + |_p - — 7
d O Hﬂ t@ H 0 H o L
o .y
p
0 25 S mm
| IR T T TR TN NN N T S N |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | o | Ad Ax | Az bp c pM | EM | e He L Lo Q v w y zM 0
0.25 | 1.45 0.49 | 0.25 | 100 | 4.0 6.2 1.0 | 07 0.7
mm o TTS 640 | 125 | ©2° | 036 | 019 | 98 | 38 | 27| 58 | "% | 04 | 06 | %2 0| 01| g3 | go
. 0.0098| 0.057 0.019 |0.0098| 0.39 | 0.16 0.24 0.039 | 0.028 0.028| ©0°
inches | 0.069 | 0o3a| 0.049 | %01 | 0.014 |0.0075| 0.38 | 0.15 | %%%0| 023 | %0*" [ 0016 | 0.020| OO1 | 001 [0-0041 5oq5
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC EIAJ
SOT109-1 076E07S MS-012AC ==} @ o
13
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Puaba-ghanperanalog P P
SSOP16: plastic shrink small outline package; 16 leads; body width 5.3 mm SOT338-1
D - E [A]
| | 1
| | / \
{ |
\ L | \ /
r| \\ —
mKl | He =
-
! 1
|
[
' 1
| Po{ o]
| A /
- " - | - 1 z Aq \ [ 7S A
Py by
p|n 1 |ndex +
I 6
i ? — |_p -— 7
| la— |
P
0 2.5 5Smm
I T TR N NN TR SN N B |
scale
DIMENSIONS (mm are the original dimensions)
UNIT m‘:X_ Ay | A | A3 | bp | ¢ | D] EM| e He | L L, | @ v w y |z e
0.21 | 1.80 0.38 | 020 | 6.4 | 54 7.9 1.03 | 0.9 1.00 | 8°
mmo 20 | 6505 | 165 | %2 | 025 | 009 | 60 | 52 | %8| 76 | 125 | 063 | 07 | O2 | 01| 0T | o55 | oo
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT338-1 MO-150AC = @ EPePY
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pin 1 index

ﬁ
J

741.V4052
TSSOP16: plastic thin shrink small outline package; 16 leads; body width 4.4 mm SO0T403-1
- D - - E——p{A]
| *“\
’ °L':g T =27
1 r| ~_ /|
O] | He =V @IA]
’I£ ‘
16 9
THARAAAR
| i
1 T ) Q
a1 Af N

<—|_p—>
L
1 8
o
P
0 25 5 mm
1 TR AR S R
scale
DIMENSIONS (mm are the original dimensions)
A 1 2 1
UNIT | o | Al A | As bp c pM| E@| e He L Lp Q v w y zM| o
0.15 | 0.95 0.30 0.2 5.1 4.5 6.6 0.75 0.4 0.40 8°
mm | 1101 505 [ 080 | %2 [ 019 | 01 | 49 | 43 | %8| 62 | "0 |os0| 03 | 2 [ O13 | 01 | g06 | o°
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC EIAJ
940712
SOT403-1 MO-153 = @ 50008
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