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SGMICRO

PRELIMINARY DATASHEET

SGM48759

Dual Bilateral Analog Switch

GENERAL DESCRIPTION

SGM48759 is dual bilateral analog switch which is
designed for 1.65V to 5.5V V¢ operation. The device
can support up to 5.5V bidirectional signal transmission.
It can be flexibly applied to digital and analog signal

processing systems.

The SGM48759 is a dual channel single-pole/single-
throw (SPST) switch. Each channel of SGM48759 is
completely independent and can be controlled by its own
enable-input control pin (C).

The SGM48759 is available in Green VSSOP-8 and
MSOP-8 packages.

LOGIC DIAGRAM

FEATURES

Supply Voltage Range: 1.65V to 5.5V

Low On-Resistance: 4.5Q (TYP) at V¢c = 4.5V

With No V¢c Connected in the System, the

Control Pins can Accept Voltages up to 5.5V
Propagation Delay Time, tpp: 0.7ns (TYP) at 3.3V
High On-Off Output Voltage Ratio

High Degree of Linearity

Rail-to-Rail Input and Output Operation

-40°C to +125°C Operating Temperature Range
Available in Green VSSOP-8 and MSOP-8 Packages

APPLICATIONS

Computer Peripherals

Portable Equipment

Sample-and-Hold Circuits

1A T; 1B
1Ir
1C

Figure 1. Logic Diagram
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SGM48759

Dual Bilateral Analog Switch

PACKAGE/ORDERING INFORMATION

SPECIFIED

PACKAGE ORDERING PACKAGE PACKING
MODES DESCRIPTION EEMEERATNIRE NUMBER MARKING OPTION
RANGE
VSSOP-8 -40°C to +125°C SGM48759XVS8G/TR X(;(A')gx Tape and Reel, 3000
SGM48759 SGMO3Y
MSOP-8 -40°C to +125°C SGM48759XMS8G/TR XMS8 Tape and Reel, 4000
XXXXX

MARKING INFORMATION

NOTE: XXXX = Date Code, Trace Code and Vendor Code. XXXXX = Date Code, Trace Code and Vendor Code.

VSSOP-8

Y Y Y— Serial Number
XX XX

. Vendor Code
Trace Code
Date Code - Year

MSOP-8

XX XXX
Vendor Code
Trace Code

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

Supply Voltage, Vee " e, -0.5V t0 6.5V
Control Input Voltage, Vin D@ e -0.5V to 6.5V
Switch 1/0 Voltage, Vio ™M@ ® ... -0.5V to (Vce + 0.5V)
Control Input Clamp Current, lix, VIN < OV ..oooeiiiiinnnnen. -50mA
1/0O Port Diode Current, lijok, Viio < OV .eeeeeeieriiiiies -50mA
On-State Switch Current, I+, Vo = 0V to Vec.............. +50mA
Junction Temperature..........ccccccoeevviviiieeee e +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S).........cccvveeeeeennnes +260°C

RECOMMENDED OPERATING CONDITIONS

Supply Voltage, Vcc..oooooevvveiiieeeeecieeeeee e 1.65V to 5.5V
1/O Port Voltage, Vi/o. .. cuueeeeaiiieieee e 0V to Vce
Control Input Voltage, VIN «..eeeeeeeiiaiiiiiiiee e 0V to 5.5V
Input Transition Rise or Fall Time, At/Av

Ve = 1.65V 10 1.95V i 20ns/V
Vee = 2.3VI0 2.7V e 20ns/V
Vee =3V 0 38V e 10ns/V
Vee = 4.5V 0 5.5V e 10ns/V
Operating Temperature Range, Ta ............. -40°C to +125°C
NOTES:

1. All voltages reference ground, unless otherwise noted.

2. If the input and output clamp-current ratings are observed,
the input and output negative voltage ratings may be
exceeded.

3. The maximum value is 5.5V.

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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SGM48759 Dual Bilateral Analog Switch

PIN CONFIGURATIONS

(TOP VIEW)
]
1A | 1 8 | VCC
1B| 2 7 | 1C
2C| 3 6 | 2B
GND | 4 5 | 2A

VSSOP-8/MSOP-8

PIN DESCRIPTION

PIN NAME 1/0 FUNCTION
1 1A 110 Analog Switch 1A Input/Output Port.
2 1B 110 Analog Switch 1B Input/Output Port.
3 2C | Control Signal Input Port of Channel 2.
4 GND - Ground Pin.
5 2A 110 Analog Switch 2A Input/Output Port.
6 2B 110 Analog Switch 2B Input/Output Port.
7 1C | Control Signal Input Port of Channel 1.
8 VCC A Power Supply Input Pin.

FUNCTION TABLE

CONTROL INPUT (C) SWITCH
L OFF
H ON
€ Y 56 Micro Corp SEPTEMBER 2022
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SGM48759

Dual Bilateral Analog Switch

ELECTRICAL CHARACTERISTICS

(Typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS Vee (V) MIN TYP MAX UNITS
45t05.5 2.9
Control Input High Voltage ViNH 31036 19 \Y
23t02.7 1.4
1.65t0 1.95 1.0
45t05.5 1.8
Control Input Low Voltage Vine 31035 12 \
23t02.7 0.9
1.65t0 1.95 0.4 x Ve
Is = 4mA 1.65 48
On-Resistance Ron \1{'9; %\i/rct:?Ji\t/gc‘ Vin'= Vi, :z Z z:::A 2:;)3 171 Q
Is = 32mA 4.5 45
Is =4mA 1.65 40
On-Resistance Flatness ReLaTON) \'I{elzszt (())\i/r::%i\t/go‘ Vi = Vinw, :Z : z:::A 2:;)3 5; Q
Is = 32mA 4.5 1.2
Is =4mA 1.65 0.3
On-Resistance Match Between AR V=0V to Vee, Vin = Vi, | s = 8MA 2.3 0.06 0
Channels ON | Test Circuit 2 ls = 24mA 3 0.04
Is = 32mA 4.5 0.03
Off Leakage Current IsoFF) x::\@gj:‘/i\iovfrqg\q_:;tVé I=|"C(l)_j\|: gnd 55 01 A
On Leakage Current Ison) }I'/é:t\(/)?rccﬁ:tav Vin= Vi, Vo = Open, 55 0.1 uA
Control Input Current Iin Vin = Ve or OV 5.5 0.1 MA
Supply Current lec Vin = Ve or OV 5.5 0.1 MA
Supply Current Change Alec Vin = Vee - 0.6V 5.5 0.1 MA
Control Input Capacitance Cine f=1MHz pF
Switch Input/Output Capacitance Cioorry  |f=1MHz 5 6 pF
Switch Input/Output Capacitance Cioony |f=1MHz 13 pF
SWITCHING CHARACTERISTICS
(Typical values are at Ta = +25°C, unless otherwise noted.)
PARAMETER FROM TO Vec =1.8V£0.15V | Vcc =2.5V 0.2V Vee =3.3V£0.3V Veec =5V % 0.5V I
(INPUT) | (OUTPUT) | MiN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX
teo AorB BorA 0.5 0.4 0.7 0.6 ns
ten C AorB 6.7 3.7 3.5 2.8 ns
tois C AorB 7.3 4.1 3.6 3.1 ns
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SGM48759 Dual Bilateral Analog Switch

ANALOG SWITCH CHARACTERISTICS

(Ta = +25°C, unless otherwise noted.)

PARAMETER FROM (INPUT) | TO (OUTPUT) CONDITIONS Vee (V) TYP UNITS
1.65 130
C. = 20pF, R, = 600Q, 2.3 190
f = sine wave, Test Circuit 5 3 200
4.5 210
Frequency Response (Switch On) AorB BorA MHz
1.65 310
Cu = 5pF, R = 500Q, 2.3 320
f = sine wave, Test Circuit 5 3 330
4.5 340
1.65 -89
C. = 50pF, R. = 6000, 23 -89
f = 1MHz (sine wave), Test Circuit 6 3 -89
4.5 -89
Crosstalk (Between Switches) AorB BorA dB
1.65 -110
Cu = 5pF, R. =500, 23 -110
f = 1MHz (sine wave), Test Circuit 6 3 -110
4.5 -110
1.65 35
Crosstalk c AorB C. = 50pF, R. = 6000, 23 60 v
(Control Input to Signal Output) f = 1MHz (square wave), Test Circuit 7 3 90
4.5 160
1.65 -54
C. = 50pF, R = 600Q, 23 -54
f = 1MHz (sine wave), Test Circuit 8 3 54
Feedthrough Attenuation 4.5 54
(Switch Off) AorB BorA 165 T dB
C. = 5pF, R, = 500, 2.3 -75
f = 1MHz (sine wave), Test Circuit 8 3 75
4.5 -75
1.65 0.065
Ci = 50pF, R. = 10kQ, 2.3 0.015
f = 1kHz (sine wave), Test Circuit 9 3 0.005
4.5 0.005
Sine-Wave Distortion AorB BorA %
1.65 0.07
Ci = 50pF, R. = 10kQ, 2.3 0.015
f = 10kHz (sine wave), Test Circuit 9 3 0.005
4.5 0.005

OPERATING CHARACTERISTICS

(Ta = +25°C, unless otherwise noted.)

Vcc =1.8V Vcc =2.5V Vcc =3.3V Vcc =5V

PARAMETER SYMBOL CONDITIONS UNITS
TYP TYP TYP TYP
Power Dissipation Capacitance Cep f=10MHz 7 8 8.5 9 pF
€ PP G Nicro Corp SEPTEMBER 2022
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SGM48759 Dual Bilateral Analog Switch

TEST CIRCUITS

Table 1. Parameter Test Information

INPUTS
PARAMETER Vce S1 Vm C. R. Va
V|N tRItF
1.8V £0.15V Open Vee <2ns Veel2 30pF 1kQ 0.15Vv
ot 2.5V £ 0.2V Open Vee <2ns Veel2 30pF 500Q 0.15Vv
PR 3.3V 0.3V Open Vee <2.5ns Veo/2 50pF 5000 0.3V
5V + 0.5V Open Vce <2.5ns Vcel2 50pF 500Q 0.3V
1.8V £ 0.15V 2 % Ve Vce <2ns Vcel2 30pF 1kQ 0.15V
- 2.5V +£0.2V 2 x Ve Vee <2ns Veel2 30pF 500Q 0.15Vv
pretez 3.3V £ 0.3V 2 x Vee Vee <2.5ns Veo/2 50pF 500Q 0.3V
5V + 0.5V 2 % Ve Vece <2.5ns Vcel2 50pF 500Q 0.3V
1.8V £ 0.15V GND Vce <2ns Vccl2 30pF 1kQ 0.15V
ot 2.5V £ 0.2V GND Vee <2ns Veel2 30pF 500Q 0.15Vv
przPen 3.3V £ 0.3V GND Vee <2.5ns Veo/2 50pF 500Q 0.3V
5V + 0.5V GND Vee <2.5ns Veel2 50pF 500Q 0.3V
Vee T
A e oV
Input Signal | , 50Q 500
Generator | °'
A - = SGM48759
T 1 Vi
Control Signal : 500
Generator | VG?% ‘%500 J_
Data Input
Output Waveform 1 @
(S1at2 x Vce)
Output Waveform 2 @
Data Output - - (S1at GND)
’ oV
tpz and tpzy are the same as tgy.
tpy and tpy, are the same as tpp. tpiz and tpyz are the same as tpis.
(1) Voltage Waveforms & Propagation Delay Times (tpp) (2) Voltage Waveforms & Enable and Disable Times
NOTES:

1. The C. includes probe capacitance and clamp capacitance.

2. Waveform 1 indicates the output when internal conditions force the output to low, except the output port is disabled through
the output control. Waveform 2 indicates the output when internal conditions force the output to high, except the output port is
disabled through the output control.

3. For all input signals from signal generator equipment, the following conditions are required: PRR < 10MHz, Zo = 50Q.

4. Only one output port is measured with one transition at a time.
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SGM48759 Dual Bilateral Analog Switch

TEST CIRCUITS (continued)

BorA

RON > V/ls

Test Circuit 2. On-Resistance

Is(orF)

f@ AorB o\:c BorA

1
2<
i
O
i
s

AorB BorA
® T

7 Vo = Open
V| —

Loole &

GND

1

Test Circuit 4. On Leakage Current
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SGM48759

Dual Bilateral Analog Switch

TEST CIRCUITS (continued)

VCC
o
) 1
0.1uF
vce 1
AorB |------ n VI 50Q
_T_U »
c — Ry
V|NH O_4D--
BorA |------ O J:_ MA —> =
ne R Vo Network
GND = I C. %500 Analyzer
L T

RL =600Q: R =550Q, Rr = 50Q
RL=50Q: R =0Q, Rr = Open

Test Circuit 5. Frequency Response (Switch On)

Vee
o
| 1
0.1uF
VCC :I:
------ 1B or 1A 1Aor 1B |------
VoilVo2 0—¢ * 0__ - 1 . __O *
1 T : T VilVe | 500
C. RL - = Rt A
i o —
L L VINH ==
Vine O € R —» N
v Voa/Vor Network
e — 2Bor2A ! 2Aor2B |------ n S0Q Analyzer
i R CA i
= = C. =
GND J;
+

R, = 600Q: R = 550Q, Rr = 50Q
RL =50Q: R =0Q, Rt = Open

Crosstalk (Between Switches) = 20 log (Vo/Vi1 or Vo1/V)z)

Test Circuit 6. Crosstalk (Between Switches)
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SGM48759 Dual Bilateral Analog Switch

TEST CIRCUITS (continued)

Vee
o
]
10.1|.1F
VCC :l—
B 600Q
Ao o Veol2
SN LT
Q { ------
? %50 BorA- _.D oVo
= = GND = 600Q CL
JT_ Vcc/z =<

Test Circuit 7. Crosstalk (Control Input to Signal Output)

VCC
o
1
0.1yF
VCC -I-
AorB L----- A V| 50Q
LT e —
C = 50Q
Vine 0_4{>“'{/
BorA f----- - — =
or 7 "D o M
j_ J_ R Vo 500 Network
GND = CL Analyzer
i l T
R, =600Q: R =550Q
R.=50Q: R=0Q
Test Circuit 8. Feedthrough (Switch Off)
VCC
o
1
0.1uF
VCC —I—
AorB |------ A Analog
—e--\ 1T
c 7 qoF %sooo Output Audi
= udio
Vinw I> - 1 Precision
BorA |----- Analo
N o . | g
-1 I Input
10pF
N 10kQ = C.

GND
VCC = 165V, V| = 1.4Vp.p
VCC = 23V, V| = 2Vp_p

VCC = 3V, V| = 2.5Vp_p
VCC = 45\/, V| = 4Vp_p

Veel2

Test Circuit 9. Sine-Wave Distortion
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SGM48759

Dual Bilateral Analog Switch

DETAILED DESCRIPTION

The SGM48759 operates power supply voltage range
from 1.65V to 5.5V. Each analog switch in the
SGM48759 can support up to 5.5V bidirectional signal
transmission. When the input control pin (C) accepts a
high-level voltage, the analog switch is turned on and
the signal transmission is started. When the input
control pin (C) accepts a low-level voltage, the analog
switch is turned off and the signal transmission is
prohibited. Each analog switch in the SGM48759 is
completely independent and can be controlled by its own
input control pin (C).

Feature Description

The SGM48759 has low on-resistance of 4.5Q (TYP) at
4.5V Vcc and low tpp of 0.7ns (TYP) at 3.3V, so that it
can be applied to high-speed signal transmission.
Besides, its low enable and disable times make this
device suitable for high-speed signal switching
applications. In particular, the control pin can accept a
higher voltage than V¢ because the SGM48759 has no
equivalent diodes between the control pin and VCC pin.
The maximum input voltage of control pin can reach to
5.5V when V¢ is OV. This feature allows the SGM48759
to be used in applications where the control pin voltage
is higher than the power supply.
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS
VSSOP-8

SO0

i 0-251

1 0.50

RECOMMENDED LAND PATTERN (Unit: mm)

L1

Symbol Dimensions In Millimeters
MIN MOD MAX
A _ - 0.900
Al 0 - 0.100
A2 0.650 0.800
b 0.170 - 0.270
c 0.100 0.180
1.900 - 2.100
E 2.200 - 2.400
E1 3.000 - 3.200
0.500 BSC
L 0.200 | - | 0.350
L1 0.120 BSC
0 0° | - | e
cce 0.100

NOTES:
1. This drawing is subject to change without notice.

2. The dimensions do not include mold flashes, protrusions or gate burrs.

3. Reference JEDEC MO-187 CA.
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

MSOP-8

D

Al

NOTES:

A2 -

|
| |
VAT

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 0.250 0.380 0.010 0.015
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
E1l 4.750 5.050 0.187 0.199

0.650 BSC 0.026 BSC
0.400 0.800 0.016 0.031

0° 6° 0° 6°

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

TAPE DIMENSIONS

P2+

D
o N o NZAANY
w ‘ —
a1l a2 a1-.@2 Q1L @2 i
BO —{1—
a3 . Q4 a3 a4 a3 . Q4 \ i
—
Reel Diameter 1
I P1 Y —— »—KOL
Reel Width (W1) -
==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
Package Tvoe Reel Reem"dth A0 | BO | KO | PO | P1 P2 w Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
VSSOP-8 7" 9.5 2.25 3.35 1.05 4.0 4.0 2.0 8.0 Q3
MSOP-8 13" 124 5.20 3.30 1.50 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

Length Width Height .
Reel Type (mm) (mm) (mm) Pizza/Carton
7" (Option) 368 227 224 8
7" 442 410 224 18
o
o
13" 386 280 370 5 g
€ Y 56 Micro Corp TX20000.000
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