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SGMICRO

SGM48755

High Isolation and Low Leakage
4:1 CMOS Analog Signal Multiplexer

GENERAL DESCRIPTION

The SGM48755 is a 4:1
multiplexer. It operates from 2.5V to 5.5V single power

CMOS analog signal

supply and all digital inputs support 1.8V logic control.

The SGM48755 features low voltage, high off-isolation
and low off-leakage current. The high performances
make it very suitable for multiple applications, such as
cellular phones, audio and video signal routing, etc.

The SGM48755 is available in a Green MSOP-10
package. It operates over an ambient temperature
range of -40°C to +85°C.

FEATURES

e Single Supply Voltage Range: 2.5V to 5.5V

® On-Resistance: 24Q (TYP) with 5V Supply

® 1.8V Logic Compatible

® “T” Type Switch

® | ow On-Resistance Flatness

¢ High Off-Isolation: -80dB (R_ = 50Q, f = 1MHz)
e | ow Off-Leakage Current: 1nA (TYP) at +25°C
e | ow On-Leakage Current: 1nA (TYP) at +25°C
® Low Distortion: 0.35% (R_ = 600Q, f = 20Hz to 20kHz)
® -40°C to +85°C Operating Temperature Range
® Available in a Green MSOP-10 Package

APPLICATIONS

Automotive

Portable Equipment
Sample-and-Hold Circuits
Data-Acquisition Systems
Battery-Powered Systems
Audio and Video Signal Routing
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SGM48755

High Isolation and Low Leakage

4:1 CMOS Analog Signal Multiplexer

PACKAGE/ORDERING INFORMATION

MODEL PACKAGE TE?IIPPEE(;’?I?'FUDRE ORDERING PACKAGE PACKING
DESCRIPTION RANGE NUMBER MARKING OPTION
SGM48755
SGM48755 MSOP-10 -40°C to +85°C | SGM48755YMS10G/TR YMS10 Tape and Reel, 4000
XXXXX

MARKING INFORMATION
NOTE: XXXXX = Date Code and Vendor Code.
XX XXX

T— Vendor Code
Date Code - Week
Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS

Ve 10 GND ..o -0.3V to 6V
Voltage into Any Terminal M e, -0.3V to (Vcc + 0.3V)
Continuous Current into Any Terminal............c........... +20mA
Peak Current

(Pulsed at 1ms, 10% duty cycle).......cccccvveiriieeennnenen. +40mA
Junction Temperature..........cccocceeeiiiieeiiiiee e 150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S)........cccccvvvveeeeeninns 260°C
ESD Susceptibility

HBM...cee e 4000V
MM e 300V
NOTE:

1. Voltages exceeding Vcc or GND on any signal terminal are
clamped by internal diodes. Limit forward-diode current to
maximum current rating.

RECOMMENDED OPERATING CONDITIONS
Supply Voltage Range ...........coccceevviieeiiciiiecnnee. 2.5V to 5.5V
Operating Temperature Range..................... -40°C to +85°C

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions sectionis not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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High Isolation and Low Leakage
SGM48755 4:1 CMOS Analog Signal Multiplexer

PIN CONFIGURATION

(TOP VIEW)
NO2 | 1 o 10 | Vee
NO3 | 2 9 | COM
NO1 | 3 8 | NOO
ENABLE | 4 7 | ADDA
GND | 5 6 | ADDB
MSOP-10
PIN DESCRIPTION
PIN NAME FUNCTION

1 NO2 Normally Open Input 2 Pin.

2 NO3 Normally Open Input 3 Pin.

3 NO1 Normally Open Input 1 Pin.

4 ENABLE | Digital Enable Control Pin. Normally connected to GND.

5 GND Ground.

6 ADDB Logic-Level Address Input Pin.

7 ADDA Logic-Level Address Input Pin.

8 NOO Normally Open Input O Pin.

9 COM Common Pin.

10 Vce Positive Analog and Digital Supply Voltage Input Pin.

NOTE:

Any input terminal can be used as an output terminal, and any output terminal can also be used as an input terminal. Signal
transmission in both directions is equally well.
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High Isolation and Low Leakage
SGM48755 4:1 CMOS Analog Signal Multiplexer

FUNCTIONAL BLOCK DIAGRAM

i a— INOO
a——[1NO1
COM [ i
p 4—11NO2
A [1NO3
ENABLE [ 11— LOGIC
é é
ADDA  ADDB
FUNCTION TABLE
SELECT INPUTS
LA ON SWITCHES
INPUT ADDB ADDA
1 X X NONE
0 0 0 COM-NOO
0 0 1 COM-NO1
0 1 0 COM-NO2
0 1 1 COM-NO3
X = Don't care.
€ Y 56 Micro Corp AUGUST 2022
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SGM48755

High Isolation and Low Leakage
4:1 CMOS Analog Signal Multiplexer

ELECTRICAL CHARACTERISTICS

(Vcc = 5.0V, Full = -40°C to +85°C, typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER | svmeoL | CONDITIONS | TEMP | MIN | TYP | MAX | UNITS
Analog Switch
Analog Signal Range Vno_, Veom Full GND Vee \Y
+25°C 24 30
On-Resistance Ron lcom = TMA Q
Full 35
On-Resistance Match _ +25°C 1 2.6
Between Channels ARon leow = 1mA Full 31 Q
+25°C 8 11
On-Resistance Flatness RrLaTON) lcom = 1MA Q
Full 14
INOi(OFF) VN07 =45V or OV, VCOM =4.5V or OV +25°C 1 2000
Channel Off Leakage Current nA
ICOM(OFF) VN07 =45V or OV, VCOM =4.5V or OV +25°C 1 1000
Channel On Leakage Current IINOJON)’ Vo = 4.5V or OV, Veoum = 4.5V or OV +25°C 1 1000 nA
COM(ON)
Digital /O
L(_)gic Input Logic Threshold | Vappan, Vaoosh, V +25°C 17 v
High ENABLEH
togic Input Logic Threshold | Vappar, VaopsL, V +25°C 0.5 vV
ow ENABLEL
. ; |appar; labosh, | _ _ .
Input-Current High ENABLEH Vappa, Vaoos, VENABLE = Vce +25°C 1 nA
Input-Current Low looa, laoost, 11y o8, VENABLE = OV +25°C 1 nA
ENABLEL
Dynamic Characteristics
Address Transition Time trrans }I'/ggi a::gﬁg\q R, = 3000, C, = 35pF, +25°C 65 ns
ENABLE Turn-On Time ton \T/ggi (::i?g{jitRZL = 3000, C, = 35pF, +25°C 50 ns
ENABLE Turn-Off Time torr \T/ggi Ei?c\:ﬁitRZL = 3000, Cy = 35pF, +25°C 85 ns
:ggttét Transition Rise or Fall AYAV +25°C 20 nsiV
Break-Before-Make Time Vo =3V, RL=300Q, C. = 35pF, o
Delay o Test Circuit 3 +25°C 45 ns
Charge Injection Q Rs =0Q, C. = 1nF, Vs = 0V, Test Circuit 4 +25°C 3 pC
Off-Isolation Oiso R = 50Q, f = 1MHz, Test Circuit 5 +25°C -80 dB
Input Off-Capacitance Cno_(oFF) Vno_ =0V, f = 1MHz, Test Circuit 6 +25°C 6 pF
Output Off-Capacitance Ccom(orr) Vno_ =0V, f = 1MHz, Test Circuit 6 +25°C 13 pF
Output On-Capacitance Ccomon) Vno_ =0V, f = 1MHz, Test Circuit 6 +25°C 19 pF
-3dB Bandwidth BW RL =50Q +25°C 180 MHz
Total Harmonic Distortion THD R =600Q, 5Vpp, f = 20Hz to 20kHz +25°C 0.35 %
Power Supply
Power Supply Range Vee Full 2.5 5.5 Vv
Power SUpply Current |cc VADDA, VADDB, Vm = Vcc or OV +25°C 0.001 6 HA
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SGM48755

High Isolation and Low Leakage
4:1 CMOS Analog Signal Multiplexer

ELECTRICAL CHARACTERISTICS (continued)

(Vee = 3.3V, Full = -40°C to +85°C, typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS | TEMP | MIN | TYP | MAX | UNITS
Analog Switch
Analog Signal Range Vno_, Vcom Full GND Vee \%
+25°C 40 59
On-Resistance Ron lcom = TMA Q
Full 62
Channel Off Leakage Current ||N°—‘°FF” Vo = 1V or 3V, Veou = 3V or 1V +25°C 1 1000 | nA
COM(OFF)
Channel On Leakage Current :221(‘;“,:; Vino_ = 1V or 3V, Veom = 3V or 1V +25°C 1 1000 | nA
Digital /O
ngic Input Logic Threshold | Vappan, Vaooen, V +25°C 17 Vv
High ENABLEH
Logic Input Logic Threshold VapoaL, VaoosL, V +25°C 0.5 Vv
Low ENABLEL
. ; IaDDAH, laDDBH, | _ _ N
Input-Current High ENABLEL Vaopa, Vaoos, VENABLE = Vcc +25°C 1 nA
Input-Current Low 'ADDEANL;:;LDELBL' ' | Vaoon, Vaoos, VENABLE = OV +25°C 1 nA
Dynamic Characteristics
N : Vo = 3V/0V, R, =300Q, C, = 35pF, o
Address Transition Time trrans Test Circuit 1 +25°C 120 ns
ENABLE Turn-On Time ton ¥gg; Zi?é{jitRZL = 3000, C, = 35pF, +25°C 85 ns
- ) Vino_ =3V, R =300Q, C. = 35pF, o
ENABLE Turn-Off Time torr Test Circuit 2 +25°C 115 ns
:ggttét Transition Rise or Fall AYAV +25°C 100 ns/V
Break-Before-Make Time Vno_ =3V, RL=300Q, C, = 35pF, o
Delay o Test Circuit 3 +25°C 65 ns
-3dB Bandwidth BW R. =50Q +25°C 180 MHz
Charge Injection Q Rs =0Q, C. = 1nF, Vs = 0V, Test Circuit 4 +25°C 4 pC
Power Supply
Power Supply Current lec Vaooa, Vaoos, VENABLE = Ve or OV +25°C | 0.001 | 3 | HA
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SGM48755

High Isolation and Low Leakage
4:1 CMOS Analog Signal Multiplexer

TYPICAL PERFORMANCE CHARACTERISTICS

Vce = 5.0V, unless otherwise noted.

On-Resistance vs. Input Voltage

40
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g /,\ Ta=425°C
@ ~N
é -~ M~ \\
15 [ N’ S
T, = -40°C ~—
10 |
0 1 2 3 4 5

Input Voltage (V)

Off-Isolation (dB)

-20

-40

-60

-80

-100

-120

Off-Isolation vs. Frequency

0.1

1 10
Frequency (MHz)

100

1000

@ SG Micro Corp

sGmicRO WWW.sg-micro.com

AUGUST 2022
7



SGM48755

High Isolation and Low Leakage
4:1 CMOS Analog Signal Multiplexer

TEST CIRCUITS

VADDA: VADDB

VADDA; VADDB

ADDA,
ADDB

NO1, NO2

ENABLE
GND

NO3
NOO

4

VOUT

VADDA» VADDB

ov

VNOO

VOUT

50%

- 10%
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Test Circuit 1. Address Transition Times (ttrans)
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trrans

tr < 5ns
tr < 5ns

tr < 5ns
tr <5ns

VENABLE A
ENABLE Vour ov | 5
VNOO T i
NOO NO1-NO3 V |
ADDA, o £ 10% ?
ADDB  GND ov g :
<= = torr I
Test Circuit 2. Switching Times (ton, torr)
o VCC
| VCC
VCC VADDA; VADDB
ADDA,
ADDB COM Vourt ov
VCOM
; L 80%
Vour : :
GND ov remmee
= L tb—»

Test Circuit 3. Break-Before-Make Time Delay (tp)
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High Isolation and Low Leakage
4:1 CMOS Analog Signal Multiplexer

SGM48755

TEST CIRCUITS (continued)
Vee = tr < 5ns
/ \ tr<5ns

o VCC
1
:IT:O.1|JF VEeE
ov

Vee
—| ENABLE COM Te—l_o Vour
C.
VOUT \ A\iOUT

Channel ADDA
Selection ADDB  gnD NOx
T Q = AVour x C,
Test Circuit 4. Charge Injection (Q)
o Vcc
| l
10nF
Voo L
I - Vi 500
ENABLE NOx 0
I T
Channel o——ADDA CoM —FH -
Selection o——{ ADDB _I_ Vour Network
GND - 500 Analyzer

Off-Isolation = 20log (Vout/Vin) (Measured between COM and "OFF" NO Terminal on Each Switch)
On Loss = 20log (Vout/Vin) (Measured between COM and "ON" NO Terminal on Each Switch)

Test Circuit 5. Off-Isolation, On Loss

o Vee
. 1
0.1uF
1

Vee
r ENABLE NOx }—o
Channel ADDA coMm == n__ - Impedance
Selection IU Analyzer
o——ADDB L
GND

Test Circuit 6. Capacitance
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High Isolation and Low Leakage
SGM48755 4:1 CMOS Analog Signal Multiplexer

REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

AUGUST 2022 - REV.A to REV.A1 Page

(0] oTo =1 0=To B =TS O3 1 o1 U1 3= Tox 1 o] o [T TT PP RPRT 7

Changes from Original (JANUARY 2015) to REV.A

Changed from product preview t0 ProdUCTION Aata.............coii ittt ettt e e e e e et e e et e e e e e abe e e e e e e e e s nnbeeeeeeeaaannsbeeeeaeeeannnneeaaaeas All
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

MSOP-10
‘ |
Bl E - —— . - f——— 48
o |
B H H H % % il
i 1.02 - —1
et [
RECOMMENDED LAND PATTERN (Unit: mm)
D L
t |
A AAT * A\
S !
Al c 0
A2 -
Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 0.820 1.100 0.032 0.043
Al 0.020 0.150 0.001 0.006
A2 0.750 0.950 0.030 0.037
b 0.180 0.280 0.007 0.011
c 0.090 0.230 0.004 0.009
D 2.900 3.100 0.114 0.122
E 2.900 3.100 0.114 0.122
El 4.750 5.050 0.187 0.199
0.500 BSC 0.020 BSC
0.400 0.800 0.016 0.031
0° 6° 0° 6°
NOTES:

1. Body dimensions do not include mode flash or protrusion.
2. This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

Reel Diameter

Reel Width (W1) -

P2+

TAPE DIMENSIONS

N Y, Ny Y,
Q1 Q2 Q1 Q2 Q1 Q2
Q3 /04 Q3 Q4 Q3 /Q4

i

P1

m=mmp- DIRECTION OF FEED

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

KEY PARAMETER LIST OF TAPE AND REEL

~—— A0 —

s

Reel Width

Packade Tvbe Reel W1 A0 BO KO PO P1 P2 w Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
MSOP-10 13" 124 5.20 3.30 1.20 4.0 8.0 2.0 12.0 Q1
€ Y 56 Micro Corp TX10000.000
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

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

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(enr:r?]t)h ‘?TITI\(::\’)] '}Ir?:?nr;t Pizza/Carton
[=]
[=]
13" 386 280 370 5 g
€ Y 56 Micro Corp TX20000.000
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