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8-Channel Analog Multiplexer/Demultiplexer with
injection-current effect control

3 DESCRIPTIONS

This eight-channel CMOS analog multiplexer/demultip
-lexer is pin compatible withthe RES74HC4851 funct io nand,

1 FEATURES

Injection-Current Cross Coupling <1mV/mA
¢ Low Crosstalk Between Switches

Supply Operation: 2V to 6V
Operating Temperature Range:

additionally, features injection-current effect control,
which has excellent value in automotive applications

-40°C to +125°C where voltages in excess of normal supply voltages are
e PACKAGES: TSSOP16 common.
SOP16
The injection-current effect control allows signals at
disabled analog input channels to exceed the supply
2.A|:epn|;!)rCSAT|0NS voltage without affecting the signal of the enabled

analog channel. This eliminates the need for external
diode/resistor networks typically used to keep the
analog channel signals within the supply-voltage range.

¢ Analog and Digital Multiplexing and
Demultiplexing

e A/Dand D/A Conversion

¢ Signal Gating

e Battery-Operated Equipment

¢ Factory Automation

e Appliances

e Communications Circuits

The RES74HC4851 is availablein Gr e enTSSOP156,
packages. It operates over
an ambient temperature range of -40°C to +125°C.

Device Information (¥

PART
NUMBER PACKAGE BODY SIZE (NOM)
RES74HCA4851CTR TSSOP16 5.00mmx4.40mm

(1) For all available packages, see the orderable addendum at the
end of the data sheet.
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4 Functional Diagrams
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6 PACKAGE/ORDERING INFORMATION (¥

ORDERING TEMPERATURE PACKAGE 3)
PRODUCT NUMBER RANGE PACKAGE LEAD MARKING? MSL! PACKAGE OPTION
RES74HC4851[RES74HC4851CTR| -40°C ~+125°C TSSOP16 RES74HC4851CTR | MSL3 | Tape and Reel, 4000

NOTE:

(1) Thisinformation is the most current data available for the designated devices. This data is subject to change without notice and revision
of this document. For browser-based versions of this data sheet, refer to the right-hand navigation.

(2) There may be additional marking, which relates to the lot trace code information (data code and vendor code), the logo or the
environmental category on the device.

(3) MSL, The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications.
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7 PIN CONFIGURATIONS (TOP VIEW)

TSSOP16
o
Y4 | 1 16 | Vcc
Y6 | 2 15 | Y2
COM | 3 14 | Y1
v7 [ 4 |Res7aHCC4851CTR 2] YO
Y5| 5 12 | Y3
INH| 6 11 | A
NC| 7 10 | B
GND| 8 9 o
7.1 PIN DESCRIPTION
RES74HCC4851CTR
NAME FUNCTION
TSSOP16
YO-Y7 13,14,15,12,1,5,2,4 Analog Switch Inputs or Outputs YO-Y7.
COM 3 Analog Switch Input or Output.
Vce 16 Positive Analog and Digital Supply Voltage Input
11 Digital Address “A” Input.
B 10 Digital Address “B” Input.
C 9 Digital Address “C” Input.
GND 8 Ground. Connect to digital ground.
NC 7 No Connect.
INH 6 Digital Enable Input. Normally connected to GND.
7.2 FUNCTION TABLE
INPUT STATES
INH ON CHANNEL(S)
(o] B A
1 X X X NONE
0 0 0 0 YO
0 0 0 1 Y1
0 0 1 0 Y2
0 0 1 1 Y3
0 1 0 0 Y4
0 1 0 1 Y5
0 1 1 0 Y6
0 1 1 1 Y7

X=Don't care
NOTE: Input and output pins are identical and inter-changeable. Either may be considered an input or output; signals pass equally well
in either direction.
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8 SPECIFICATIONS
8.1 Absolute Maximum Ratings

Over operating free-air temperature range (unless otherwise noted)

SYMBOL PARAMETER MIN MAX UNIT
Vcc Supply Voltage range -0.5 7
Vi Input Voltage range @ -0.5 Vce+0.5 \Y,
Vio Switch 1/0 voltage range @©® -0.5 Vce+0.5
Ik Input clamp current Vi<0orV>Vcc +20
liok I/0 diode current Vio < 0 or Vio > Vcc +20
It Switch through current Vio = 0 to Vcc +25 mA
Continuous current through Vcc or GND +50
TSSOP16 45
0.a Package thermal impedance @ °C/W
T, Junction Temperature ® -40 150 oc
Tstg Storage temperature -65 +150

(1) Stresses above these ratings may cause permanent damage. Exposure to absolute maximum conditions for extended periods may degrade
device reliability. These are stress ratings only, and functional operation of the device at these or any other conditions beyond those
specified is not implied.

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

3) This value is limited to 5.5 V maximum.

4) The package thermal impedance is calculated in accordance with JESD-51.

5) The maximum power dissipation is a function of Tymax, Resa, and Ta. The maximum allowable power dissipation at any ambient
temperature is Po = (T ymax) - Ta) / Resa. All numbers apply for packages soldered directly onto a PCB.

(
(
(
(

8.2 ESD Ratings
The following ESD information is provided for handling of ESD-sensitive devices in an ESD protected area only.
VALUE | UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001® +2000
Vesp) | Electrostatic discharge | Charged-device model (CDM), per ANSI/ESDA/JEDEC JS-002? +1000 \
Machine Model (MM) +200

(1) JEDEC document JEP155 states that 500 V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250 V CDM allows safe manufacturing with a standard ESD control process.

A

‘ L ESD SENSITIVITY CAUTION

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be
more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
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8.3 Recommended Operating Conditions
Over operating free-air temperature range (unless otherwise noted)

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNIT
Vce Supply Voltage 2 6 \%
Vee=2V 1.6
. . Vee=3V 2.2
Vi ?o'irt‘r('j‘l’ig‘ti’“t voltage Vee=3.3V 24 Vv
Vcc=4.5V 3.15
Vce=6V 4.2
Vee=2V 0.5
. Vce=3V 0.9
ViL Ic_gm-rflviilplzfsm voltage Vce=3.3V 1 \%
Vcc=4.5V 1.35
Vce=6V 1.8
Vi Control input voltage 0 Vce \%
Vio Input/output voltage 0 Vce \%
Vce=2V 1000
Vce=3V 800
At/Av Input transition rise or fall time Vce=3.3V 700 ns
Vce=4.5V 500
Vce=6V 400
Ta Operating temperature -40 +125 °C

(1) All unused inputs of the device must be held at Vcc or GND to ensure proper device operation.
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8.4 ELECTRICAL CHARACTERISTICS

over recommended operating free-air temperature range (unless otherwise noted)

TEST Ta=25°C UPTO85°C | UPTO 125°C
PARAMETER SYMBOL CONDITIONS Vce UNIT
MIN | TYP | MAX | MIN | MAX | MIN | MAX
IT=2mA,
Vi=Vccto GND, | 2V 470 | 650 670 700
VinH=ViL
On-state switch 3V 210 | 280 320 360
. Ron Q
resistance Ir < 2mA, 3.3V 155 | 215 250 260
Vi=Vcc to GND,
Vinn=ViL 4.5V 105 | 130 140 150
6V 85 95 110 120
It=2mA,
Vi=Vcc/2, 2V 4 10 15 20
Diff . VinH=ViL
ifference in on-
state resistance ARon I < 2mA 3V 2 8 12 16 Q
between switches T= ’ 3.3V 2 8 12 16
Vi=Vcc/2,
Vinn=ViL 4.5V 2 8 12 16
6V 3 9 13 18
Control input Vi=Vccor
current I GND 6V +0.1 +0.1 +1 pA
Off-state switch
leakage current +0.1 +0.5 +1
(any one channel) Vi=Vcc or GND,
Off-state switch Isior) ViNH=VIH oV MA
leakage current +0.2 +2 +4
(common channel)
On-state switch Vi=Vcc or GND,
leakage current Isony Vinv=ViL oV *01 0.5 *1 WA
Supply current lcc Vi=Vcc or GND 6V 2 5 20 A
Control input Cc | AB,C,INH 35 | 10 10 10
capacitance
Common terminal Cs | Switch off 22 | 40 40 40 | pF
capacitance
Switch terminal Cos | Switch off 67 | 15 15 15
capacitance
. RL=50Q,
Off Isolation Oiso f=1MHz 5V -75 dB
Ri=50Q,
Cross talk XTALK f=1MHz 5v -77 dB
5V 150 MHz
-3dB Bandwidth BW RL.=50Q
3.3V 140 MHz
8.5 Injection Current Coupling Specifications
Ta = -40°C to 125°C
PARAMETER SYMBOL TEST CONDITIONS Vce MIN TYP @ MAX | UNIT
3.3V 0.17 1
@< 1mA
5V 0.30 1
Rs < 3.9KQ
@ < 3.3V 0.34 5
Maximum shift of output I < 10mA Y 0.38 5
voltage of enabled analog | VAout 33v 081 5 mV
channel 1@ < 1mA : :
5V 0.86 2
Rs < 20KQ
3.3V 2.27 20
I @< 10mA
5v 2.34 20
(1) Typical values are measured at Ta = 25°C.
(2) Ii= total current injected into all disabled channels.
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8.6 Switching Characteristics, Vcc=2V

over recommended operating free-air temperature range, CL = 50 pF (unless otherwise noted). ¥

FROM TO Ta=25°C UPTO 85°C | UPTO 125°C
PARAMETER INPUT OUTPUT UNIT
( ) | ) | MIN | TYP | MAX | MIN | MAX | MIN | MAX
t .
P Propagation | comoryn | vn or COM 195 | 315 33 345 | ns
tPHL delay time
t .
PH_| Propagation | Channel |\, 3 | 59 62.5 66 | ns
tpHL delay time Select
t
Pi | Enable INH | COMorYn 495 52 54 | ns
trzL delay time
teiz Disable INH COM or Yn 153 178.5 204 | ns
triz delay time
(1) This parameter is ensured by design and/or characterization and is not tested in production.
8.7 Switching Characteristics, Vcc =3V
over recommended operating free-air temperature range, CL = 50 pF (unless otherwise noted). ¥
Ta=25°C UPTO 85°C | UPTO 125°C
PARAMETER om | oureuT UNIT
( ) | )| MIN | TYP | MAX | MIN | MAX | MIN | MAX
t .
"o Propagation | coMor¥n | Yn or COM 95 | 165 18 19 | ns
tpu. | delay time
t .
PH_| Propagation | Channel | -, oy, 18 | 285 33 37 | ns
tpu. | delay time Select
t
Fm_ | Enable INH COM or Yn 22 24.5 27 | ns
tpz. | delay time
terz Disable INH COM or Yn 1215 1435 165 | ns
thLz delay time
(1) This parameter is ensured by design and/or characterization and is not tested in production.
8.8 Switching Characteristics, Vcc = 3.3V
over recommended operating free-air temperature range, C. = 50 pF (unless otherwise noted). @
Ta=25°C UPTO 85°C | UPTO 125°C
PARAMETER Non | oureuT UNIT
( )| )| MIN | TYP | MAX | MIN | MAX | MIN | MAX
t .
P Propagation | ¢y oy | vn or COM 85 | 15 16 165 | ns
tpu | delay time
t .
PH | Propagation | Channel | -y oy 155 | 25 26.5 285 | ns
tpy | delay time Select
t
pZH Enab!e INH COM or Yn 20.5 22.5 24 ns
trzL delay time
tewz | Disable INH COM or Yn 120 130 159 | ns
trLz delay time

(1) This parameter is ensured by design and/or characterization and is not tested in production.
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8.9 Switching Characteristics, Vcc =4.5V

over recommended operating free-air temperature range, CL = 50 pF (unless otherwise noted). ¥

FROM TO Ta =25°C UPTO 85°C | UPTO 125°C
PARAMETER INPUT OUTPUT UNIT
( ) )| MIN | TYP | MAX | MIN | MAX | MIN | MAX
t .
PH| Propagation | 0 o v | v or COM 75 | 135 14 145 | ns
tpHL delay time
t .
PH | Propagation | Channel | oy oy 11 | 195 205 21 | ns
tpu | delay time Select
t
e Enable INH COM or Yn 14.5 16.5 18 ns
trzL delay time
terz Disable INH COM or Yn 1215 124 126 | ns
thiz delay time
(1) This parameter is ensured by design and/or characterization and is not tested in production.
8.10 Switching Characteristics, Vcc =6V
over recommended operating free-air temperature range, C. = 50 pF (unless otherwise noted). ¥
Ta=25°C UP TO 85°C UP TO 125°C
PARAMETER IF"'}F?U"# OU1';'CF)’UT UNIT
( ) ] ) | MIN | TYP | MAX | MIN | MAX | MIN | MAX
t .
P Propagation | 50 vy | yn or COM 5 | 12 13 14 | ns
tPHL delay time
t .
PH_| Propagation | Channel | oy 95 | 175 18.5 19 | ns
tpuL delay time Select
t
e Enable INH COM or Yn 9 11 125 | ns
trzL delay time
terz Disable INH COM or Yn 1125 114.5 117 | ns
tpLz delay time
(1) This parameter is ensured by design and/or characterization and is not tested in production.
9 Operating Characteristics
Ta = 25°C (see Figure 12)
SYMBOL PARAMETER Vcc TEST CONDITIONS TYP UNIT
L . 3.3V 15
Cep Power dissipation capacitance No load pF
5V 13
Vcc=5V
10 APPLICATION INFORMATION
lio > U
Ve < VN2
Any Disabled Channel
Vss < Vink Vee 1
Enabled Channel o 6 06 0O Vout=VI" V£V Aout
[ BN B )
Rs
J:_ Figure 1. Injection-Current Coupling Specification

www.resmon.cn



S RES74HC4851CTR

11 Parameter Measurement Information

Vcc
VINH=VIL—| |
Vcc
Vi=Vccto GND ————— (ON) ——&—— Vo
GND _ ViI-Vo
J__ ron T Q
IT
"
O,
VI-Vo

Figure 2. On-State-Resistance Test Circuit

' 1
: ol Ve

NC —] OFF Common O/I

VINH=VIH ¢—— 6

l—B

Figure 3. Maximum Off-Channel Leakage Current, Any One Channel, Test Setup

Vcc T_Kc
|
| j Vcc
16

OFF Common O/I

| Analog /0

Vcc T—o !

OFF

VINH=VIH «—— 6

l—s

Figure 4. Maximum Off-Channel Leakage Current, Common Channel, Test Setup
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j Vcc
Vcc T—QFO_@L 16
|

GND{ 1| —©oNC

OFF Common O/I
Vcc ©  Analogl/O

VINH=VIL @ 6

rs

Figure 5. Maximum On-Channel Leakage Current, Channel to Channel, Test Setup

Vcce
Chsannel XSO% X
elect
| | GND
tPLH —h—bl l—p»— trrL

Analog o

Figure 6. Propagation Delays, Channel Select to Analog Out

chc
Vcc 16

Common O/I

Analog1/0 ;e§tt
| OFF/ON II cw o

6

8

Jur ” Channel Select

(1) Includes all probe and jig capacitance

Figure 7. Propagation-Delay Test Setup, Channel Select to Analog Out
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Parameter Measurement Information (continued)

— — — -Vcc
Analog In % 50% \
| | GND

trLH — [— —»] l&— tPHL

Analog Out ﬂ

Figure 8. Propagation Delays, Analog In to Analog Out

j Vcc
16

Analog /0O Common O/I

H ON I Test
Point
I cLw

(1) Includes all probe and jig capacitance
Figure 9. Propagation-Delay Test Setup, Analog In to Analog Out

tt—» € H et
| |

| I 7 90% vee
Enable ! ! 5?%
10% _ _ GND
tPzL —J |<— —>| |<— tPLZ
| High
Impedance

Analog | 50% | 10%

Out | — T/ VoL

trzH —P |<— —» <€—tprHz

— — 7 VoH
Analog | 50 9% 90%
Out / N\ High

Impedance

Figure 10. Propagation Delays, Enable to Analog Out
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Parameter Measurement Information (continued)

Position 1 when testing tPHz and tpPzH
@) ;E 17 Position 2 when testing tPLz and tpPzL

Vcc 16 JVCC
10 kQ
Analog1/Q
nalog 1/ Test
@ ON/OFH Point
i_ CL T
o Enable 6

Figure 11. Propagation-Delay Test Setup, Enable to Analog Out

é Vcc
Vcc 16

T—

Analog I/O
[

Common O/I
—©9 NC

6 Vcc

8 11 T

I - Channel Select

Figure 12. Power-Dissipation Capacitance Test Setup
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12 PACKAGE OUTLINE DIMENSIONS
TSSOP16®

A

S A |
T _HHHHAHA !

5
E——
=

5.94

O

LR

< »

RECOMMENDED LAND PATTERN (Unit: mm)

NOTE:

A2
A | A C I \ H
A { !
W DA AAAE 3 o Nugr
A ] o A
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 1.200 0.047
Al 0.050 0.150 0.002 0.006
A2 0.800 1.050 0.031 0.041
b 0.190 0.300 0.007 0.012
c 0.090 0.200 0.004 0.008
D@ 4.860 5.100 0.191 0.201
E®@ 4.300 4.500 0.169 0.177
E1l 6.200 6.600 0.244 0.260
e 0.650(BSC) @ 0.026(BSC) @
L 0.500 0.700 0.02 0.028
H 0.25TYP 0.01TYP
0 1° 7° 1° 7°

1. Plastic or metal protrusions of 0.15mm maximum per side are not included.
2. BSC (Basic Spacing between Centers), "Basic" spacing is nominal.

3. This drawing is subject to change without notice.
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13 TAPE AND REEL INFORMATION

REEL DIMENSIONS

a Diameter

TAPE DIMENSION

—>|P2

[«—PO:

W

Q Q2
QT 4

R

[
Q Q2
QBT Q4

A

v

L Reel Width(w1)

——P1——»

[—AO—

4—8—»

Koje—

ssmmmmdy DIRECTION OF FEED

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF TAPE AND REEL

Package Type Reel Reel A0 BO KO PO P1 P2 w Pinl
ge 1yp Diameter | Width(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
TSSOP16 13” 124 6.90 5.60 1.20 4.0 8.0 2.0 12.0 Q1
NOTE:

1. All dimensions are nominal.
2. Plastic or metal protrusions of 0.15mm maximum per side are not included.

www.resmon.cn



