SGM3718

0.6Q Ultra Low On-Resistance, Negative
Signal Passing, Dual SPDT Analog Switch

GENERAL DESCRIPTION

The SGM3718 is a negative signal passing dual
single-pole/double-throw (SPDT) analog switch that is
designed to operate from a single +2.5V to +5V power
supply. Targeted applications include battery powered
equipment that benefit from SGM3718's ultra low
on-resistance (0.6Q) and fast switching speeds (ton = 17ns,
torr = 24ns).

The SGM3718 has excellent on-resistance matching
(0.22Q MAX) between switches and guarantees
excellent on-resistance flatness over all signal range
(0.22Q MAX). This ensures excellent linearity and low
distortion when switching audio signals.

The SGM3718 is a committed dual single-pole/double-
throw (SPDT) that consist of two normally open (NO)
(NC) switches. This
configuration can be used as a dual 2-to-1 multiplexer.

and two normally closed

The SGM3718 can pass -2V ground referenced signal
with very low distortion.

The SGM3718 is available in Green TQFN-1.8x1.4-10L
package. It operates over an ambient temperature
range of -40°C to +85°C.

FEATURES

e Supply Voltage Range: 2.5V to 5V
Ultra Low On-Resistance: 0.6Q (TYP) at 4.5V
e -2V Low Distortion Negative Signal Passing

® Fast Switching Times
ton =17ns (TYP)
torr = 24ns (TYP)
e High Off-Isolation: -57dB at 1MHz
Low Crosstalk: -61dB at 1MHz
Rail-to-Rail Input and Output Operation
1.8V Logic Compatible Control Pin
Break-Before-Make Switching
® -40°C to +85°C Operating Temperature Range
e Available in Green TQFN-1.8x1.4-10L Package

APPLICATIONS

Portable Instrumentation
Battery-Operated Equipment



0.6Q Ultra Low On-Resistance Negative

SGM3718

Signal Passing, Dual SPDT Analog Switch

PACKAGE/ORDERING INFORMATION

MODEL PACKAGE TE‘T\’AF;'E(;Z'.FSRE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
RANGE
SGM3718 | TQFN-1.8x1.4-10L | -40°Cto +85°C | SGM3718YUWQ10G/TR |  TBXX Tape and Reel, 3000

NOTE: XX = Date Code.

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.

MARKING INFORMATION
B X X

-I—— Date code - Month ("A" = Jan. "B" = Feb. --- "L" = Dec.)
Date code - Year ("A" = 2010, "B" = 2011 --+)

Chip I.D.

For example: TBDJ (2013, October)

ABSOLUTE MAXIMUM RATINGS

Vi, INtO GND ... 0V to 6.0V
Analog Voltage Range " ............cccoocooe...... 2V to (V+) + 0.3V
Digital Voltage Range ) ........ccccooovvvenn.. 0.3V to (V+) + 0.3V
Continuous Current NO, NC, or COM........................ +250mA
Peak Current NO, NC, or COM.........coeviiiiiiiiiieeeeees +350mA
Junction Temperature...........ccccoeviieriieee e +150°C
Storage Temperature Range .............c.c....... -65°C to +150°C
Lead Temperature (Soldering, 10S) .......cccccovvevernineenn. +260°C
ESD Susceptibility

HBM ...ttt nee e 8000V
MV e 400V

NOTE: 1. Signals on NC, NO, or COM or IN exceeding V. will
be clamped by internal diodes. Limit forward diode current to
maximum current ratings.

RECOMMENDED OPERATING CONDITIONS
Supply Voltage Range ..........ccoceviviiiiiniiicciieee 2.5V to 5V
Operating Temperature Range...................... -40°C to +85°C

OVERSTRESS CAUTION

Stresses beyond those listed may cause permanent damage
to the device. Functional operation of the device at these or
any other conditions beyond those indicated in the
operational section of the specification is not implied.
Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged by ESD if you don't
pay attention to ESD protection. 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 very small parametric changes could cause
the device not to meet its published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, specification or other related things if
necessary without notice at any time.



SGM3718

0.6Q Ultra Low On-Resistance Negative
Signal Passing, Dual SPDT Analog Switch

PIN CONFIGURATION

SGM3718 (TOP VIEW)
comt | NO2
IN1 | com2
NC1 IN2
TQFN-1.8x1.4-10L
PIN DESCRIPTION

PIN NAME FUNCTION

1 V. Power Supply.
2,10 NO1, NO2 Normally-Open Terminal.
3,9 COM1, COM2 | Common Terminal.
4,8 IN1, IN2 Digital Control Pin to Connect the COM Terminal to the NO or NC Terminals.
57 NC1, NC2 Normally-Closed Terminal.

6 GND Ground.

NOTE: NO, NC and COM terminals may be an input or output.

FUNCTION TABLE

LOGIC NO NC
0 OFF ON
1 ON OFF

Switches Shown for Logic “0” Input.



SGM3718

0.6Q Ultra Low On-Resistance Negative
Signal Passing, Dual SPDT Analog Switch

ELECTRICAL CHARACTERISTICS

(V+ = +4.5V to +5.0V, Full = -40°C to +85°C. Typical values are at V. = +5.0V, Ta = +25°C, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS [TEMP| MIN | TYP | MAX | UNITS
ANALOG SWITCH
2.5V <V, <35V -2 Vs
Analog Signal Range Vo, Vine, Full v
Veom 35V <V, <50V (V4)-5.5 A
. Vi = 4.5V, 0V < Vyo or Ve < Vs, +25°C 06 | 0.85
On-Resistance Rov 1150w = -100mA, Test Circuit 1 - 1 °
On-Resistance Match AR V. =45V, 0V < Vyo or Ve < Vs, +25°C 0.15 | 0.22 Q
Between Channels ON Icom = -100mA, Test Circuit 1 Full 0.26
. V. =4.5V, OV < Vno or Ve £ Vs, +25°C 0.15 | 0.22
On-Resistance Flatness RFLAT(ON) lcon = ~100mA, Test Circuit 1 Q
Full 0.26
Source OFF Leakage INC(OFF), V. =5.0V, Vno or Ve = 1.0V, 4.5V, Full 1 A
Current |NO(OFF) VCOM = 4.5V, 1.0V H
Channel ON Leakage |NC(ON)7 |NO(ON), V.= 5.0V, VCOM = 1.0V, 4.5V, Full 15 A
Current Icomon) Vo or Ve = 1.0V, 4.5V, or floating ) H
DIGITAL INPUTS
Input High Voltage VINH Full 15 \%
Input Low Voltage VinL Full 0.6 \Y
Input Leakage Current IN V:=5.0V, Vin=0V or 5.0V Full 1 MA
DYNAMIC CHARACTERISTICS
. VNO or VNC = 3.0V, V|H = 1.8V, V||_ = OV, °
Turmn-On Time fon R. = 500, Cy = 35pF, Test Circuit 2 25 7 ns
. Vno or Ve = 3.0V, Viy = 1.8V, VL = 0V, o
Turn-Off Time torr R, = 50Q, C. = 35pF, Test Circuit 2 +25°C 24 ns
Break-Before-Make VNo1 or Vet = VNoz or Vnez = 3V, o
Time Delay o R. = 500, C, = 35pF, Test Circuit 3 +25°C 32 ns
= i = f=100kHz | +25°C =77 dB
Off Isolation Oiso (R;L B gog’.?'gpél. O?Em
L = opF, lest Lircul f=1MHz +25°C -57 dB
Channel-to-Channel Xoaik RL = 50Q, C, = 5pF, f=100kHz | +25°C -81 dB
Crosstalk Test Circuit 5 f= 1MHz +25°C -61 dB
. Signal = 0dBm, R. = 50Q, C, = 5pF, o
-3dB Bandwidth BW Test Circuit 6 +25°C 80 MHz
Channel ON _ o
Capacitance Con f=1MHz +25°C 88 pF
Charge Injection Select Vs = GND, Rg =0Q, C_ = 1.0nF, o
Input to Common 1/O Q Test Circuit 7 +25°C 85 pC
POWER REQUIREMENTS
Power Supply Current R V.=5.0V, Viy = 0V or 5.0V | Full | | 35 | pA




0.6Q Ultra Low On-Resistance Negative
SGM3718 Signal Passing, Dual SPDT Analog Switch

ELECTRICAL CHARACTERISTICS

(V+=+2.7V to +3.6V, Full = -40°C to +85°C. Typical values are at V. = +3.0V, Ta = +25°C, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS [TEMP| MIN | TYP | MAX | UNITS
ANALOG SWITCH
2.5V <V,<3.5V -2 V.
Analog Signal Range Vo, Vine, Full v
Vcom 3.5V <V, <50V (V+)-55 V.
= +25°C 1 1.3
On-Resistance Ron Vs 8'7\/’ 0V < Vo Or Vi < Vs, Q
Icom = -100mA, Test Circuit 1
Full 14
On-Resistance Match AR V. =27V, OV < Vo or Ve < Vs, +25°C 0.15 | 0.25 Q
Between Channels ON Icom = -100mA, Test Circuit 1
Full 0.3
. V. =27V, 0V < Vyo or Ve < Vs, +25°C 04 | 0.55
On-Resistance Flatness RFLAT(ON) lcon = ~100mA, Test Circuit 1 - 06 Q
Source OFF Leakage INC(OFF), V.= 3.6V, Vno or Vnc = 0.3V, 3.3V, Full 1 A
Current |NO(OFF) VCOM = 3.3V, 0.3V H
Channel ON Leakage |NC(ON)7 INO(ON)y V.= 3.6V, VCOM = 0.3V, 3.3V, Full 15 A
Current Icomon) Vo or Ve = 0.3V, 3.3V, or floating ) H
DIGITAL INPUTS
Input High Voltage VINH Full 1.3 \%
Input Low Voltage ViNL Full 0.4 \%
Input Leakage Current IN V:=3.6V, Vin=0V or 3.6V Full 1 MA
DYNAMIC CHARACTERISTICS
. VNO or VNC = 1.5V, V|H = 1.8V, V||_ = OV, °
Turmn-On Time fon R. = 500, Cy = 35pF, Test Circuit 2 25 23 ns
. VNo or VNC = 1.5V, V|H = 1.8V, V||_ = OV, °
Turn-Off Time fofF |R.=50Q, C. = 35pF, Test Circuit 2 25 24 ns
Break-Before-Make VNo1 or Vet = Vo2 or Vnez = 1.5V, o
Time Delay o R. = 500, C, = 35pF, Test Circuit 3 +25°C 33 ns
i = = f=100kHz |+25°C =77 dB
Off Isolation Oiso glg_nagl FO$'BT,CRL 't5400'
L= opF, lest Circul f=1MHz +25°C -57 dB
Channel-to-Channel X Signal = 0dBm, R = 50Q, f=100kHz | +25°C -81 dB
Crosstalk TALK CL=5pF, Test Circuit 5 | = {\Hz +25°C 61 dB
. Signal = 0dBm, R. = 50Q, C, = 5pF, o
-3dB Bandwidth BW Test Circuit 6 +25°C 80 MHz
Charge Injection Select Ve = GND, Rg =0Q, C_ = 1.0nF, o
Input to Common 1/O Q Test Circuit 7 +25°C 74 pC
Channel ON _ o
Capacitance Con f=1MHz +25°C 88 pF
V. =3.3V, Vnemno = 2Vep, R = 600Q), o
f = 20Hz to 20kHz, Test Circuit 8 +25°C 0.03
V.= 3.3V, VNC/NO = 2Vpp, R|_ = 320, +25°C 0.1
Total Harmonic THD f = 20Hz to 20kHz, Test Circuit 8 ) %
Distortion V. = 3.3V, Vnemo = 1Vpp, RL = 32Q, +25C 0.035 °
f = 20Hz to 20kHz, Test Circuit 8 )
V.= 33V, VNC/NO = O.5Vpp, RL = 320, °
f = 20Hz to 20kHz, Test Circuit 8 +25°C 0.027
POWER REQUIREMENTS
Power Supply Current 1, V.= 3.0V, Vi = OV or 3.0V | Ful | | | 1 ]| uaA




SGM3718

0.6Q Ultra Low On-Resistance Negative
Signal Passing, Dual SPDT Analog Switch

TYPICAL PERFORMANCE CHARACTERISTICS

V. =5.0V, Ta = +25°C, unless otherwise specified.
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0.6Q Ultra Low On-Resistance Negative

SGM3718 Signal Passing, Dual SPDT Analog Switch
TEST CIRCUITS
100mA
(€
O/

VNO or VNC =

Ron = V1/100mA

Test Circuit 1. On Resistance

VNC NC V+

NO COM | |

Test Circuit 2. Switching Times (ton, torr)

V V+ _—= =
N, NC \ Vin j[ 50% ]i(
NO COM
° | l ° Vour 0

PR
N 790% of VOH
IN D . 500 I 35pF Vour

Test Circuit 3. Break-Before-Make Time Delay (tp)



0.6Q Ultra Low On-Resistance Negative

SGM3718 Signal Passing, Dual SPDT Analog Switch
TEST CIRCUITS
V.
01uF ¢
V.
NC

Source
- 50Q >
Signal o— -—--
g IN

Test Circuit 4. Off Isolation

V+
0.1uF ?
J,—‘ ——
A

________ NO or NC COM p———

| r——-l———- oo --1-1’3 *
Source I Ri J‘ Gt
Signal IN1 [> __l 50Q I 5pF

|
NOOI’NCO\I\C COM L ——_—_ _

N.C.o Q::l::. __l__u —o0 Vour
GND Re l CL
50Q ISpF

Vo or Ve
Vour

Channel-to-Channel Crosstalk = -20 x log

Test Circuit 5. Channel-to-Channel Crosstalk



0.6Q Ultra Low On-Resistance Negative

SGM3718 Signal Passing, Dual SPDT Analog Switch
TEST CIRCUITS
\(/>+
0.1pF
J,—“—“
V.
f——————1 NOorNC__ COM|—— o

V. U
NC ———-
T N,__COM . 0 Il
R V
J_ A NO . : j_ .. out ﬂ
IN 1nF Vour -
= 1 ¥
§ GZD Q= AVourx C.

Test Circuit 7. Charge Injection (Q)

0.1pF ?
[
V.

4T ' o Vour
Source i
Signal % _I_VALI>__E RL%
+

i‘ GND

Test Circuit 8. Total Harmonic Distortion (THD)



0.6Q Ultra Low On-Resistance Negative
SGM3718 Signal Passing, Dual SPDT Analog Switch

APPLICATION

In order to enhance the negative signal swing capability of SGM3718, the circuit in Figure 1 is recommended. R1
and R4 will prevent the device from entering into latch-up state when passing negative signal.

VBAT

C1

D1
0.1uF
ri L LW
300Q
V+
V+ Q
R5 12
Cap]ess CcOoM1 NO1
Audio Driver R6 120
udio € COM2 NO2
SGM3718 R2 1kQ
NC1 W
IN1 NC2 [—wh—
R4 1kQ
1kQ GND
J:_ VBAT
10JF—JT~ Speaker + Receiver

*—

Audio Signal t >

Class D
Audio Speaker Driver

Figure 1. Typical Application Circuit



PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS
TQFN-1.8x1.4-10L

~=—>1.800+ 0.050 —= 0.500+0.050 | 0.400 TYP PIN #1 IDENTIFICATION
0.400+0.050 ‘ CHAMFER 0.350 X 45°
>9) T ]
i
1.400+ 0.050 0.800 REF
o 0 },F !
/
0.500+0.050 —
PIN #1 DOT 0.200+ 0.050 0.100+0.050 —
BYMARKING — ToP VIEW BOTTOM VIEW
2.100
—=+ 0.563 r
BBl
| LI L) ]
0.750+0.050
* g e e
.
0.203 REF — o 6‘63 T
0.000-0.050 — : o
LWL 905
SIDE VIEW : | 0.
} 0.40
0.20
RECOMMENDED LAND PATTERN

NOTE: All linear dimensions are in millimeters.



PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

~— P2~

TAPE DIMENSIONS

o N N NN N
w ‘ ]
an i an Gl
Qé\ Q4 QSKJta 03K Q4 \ I
—
~———— Reel Diameter ——— =t \ W
il J[ P1 —— A0 — »—KOL
Reel Width (W1)—|
mmmmp DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
5 Reel | REEIWidth 1 5 | Bo | Ko PO P1 P2 w Pin1
ackage Type . w1
Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
TQFN-1.8x1.4-10L 7" 9.0 1.75 2.10 1.00 4.00 4.00 2.00 8.00 Q1

T000ad



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(en?r%t)h m?;r)] ?ﬂ?ﬂgt Pizza/Carton
7" (Option) 368 227 224 8
o
o
7" 442 410 224 18 g
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