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10Q SPDT Analog Switch

FEATURES

Low On-Resistance (10Q)

Low Charge Injection
Low Total Harmonic Distortion (TH

Excellent On-Resistance Matching
Control input tolerates voltages up

250MHz, -3dB Bandwidth
Packages: SC70-6, SOT23-6

APPLICATIONS

W Battery-Powered Equipment
B Audio and Video Signal Routing
B Communication Circuits

BLOCK DIAGRAM
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GENERAL DESCRIPTIONS
The ASW3157 is a Single Pole Double Throw

Single Supply Operation from 1.65V to 5.5V (SPDT) analog switch. It can operate from a

single 1.65V to 5.5V power supply. The Control
D) Input tolerates voltages up to 7.0V, independent

Full 0 — Vcc Signal Handling Capability of the V¢ operating range.

to 7.0V The ASW3157 also features guaranteed Break-

Break-Before-Make Enable Circuitry Before-Make (BBM) switching, assuring the

switches never short the driver.

FUNCTION TABLE

IN NO NC
0 OFF ON
1 ON OFF

1 6 VCC
I'S
2 O | 5 NO

Figure 1, Block Diagram
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Revision History
Note: Page numbers for previous versions may be different from page numbers in the current version.
VERSION | CHANGE DATE FIXED ITEMS
V01 2020/5 Initial version completed.
V02 2023/7 Updated the Block Diagram.
V03 2023/9 Updated Mark Information.
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PIN DIAGRAM

SC70-6/SOT23-6

NO| 1 . > 6 | IN
=

GND| 2 =) 5 [vce
—
3]

NC| 3 ~ 4 [ com

Figure 2, Pin Diagram (Top View)

PIN DESCRIPTIONS

PIN
NAME TYPE DESCRIPTIONS
5 VCC POWER Power Supply Voltage
1 NO 110 Data Path
4 COM 110 Common Path
6 IN I Input Control
3 NC 110 Data Path
2 GND GROUND Ground
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ASW3157
Absolute Maximum Ratings

Stress exceeding the absolute maximum ratings may damage the device. The device may not function or be operable
above the recommended operating conditions and stressing the parts to these levels is not recommended. In addition,
extended exposure to stresses above the recommended operating conditions may affect device reliability. The absolute

maximum ratings are stress ratings only.

SYMBOL PARAMETER MIN MAX UNIT
Vce Power Supply Voltage -0.5 7.0 Vv
Vis Analog Input Voltage (NO, NC, COM) -0.5 Vee + 0.5 V
ViN Digital Select Input Voltage (IN) -0.5 7.0 V

lik Analog Port Diode Current +50 mA
Isw On-State Switch Current 50 mA
ESD HBM Model +2.0 KV
Tste Storage Temperature -65 +150 °C

Recommended Operating Conditions
The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications.

SYMBOL PARAMETER MIN MAX UNIT
Vce Power Supply Voltage 1.65 5.5 \Y
Vin Digital Select Input Voltage (IN) 0 Vce V
Vis Analog Input Voltage (NC, NO, COM) 0 Vce V
Ta Operating Temperature -40 +125 °C

Input Rise or Fall Time,
tr, tr Vee = 1.6V -27V 0 20 ns/\V
Ve = 3.0V — 5.5V 0 5.0 ns/\V
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DC CHARACTERISTICS

All typical values are at Ta=25°C unless otherwise specified.

— o TA = '40°C to
Vee Ta=25°C +85°C
SYMBOL PARAMETER CONDITIONS V) UNIT
MIN | TYP | MAX | MIN MAX
1.65-1.95 02X
Control Input 23-28 15
ViH | Voltage High IN 3.0-4.2 2.4 v
45-55 020x
1.65-1.95 025x
Vi Control Input IN 23-28 04 |V
Voltage Low - - ) 3'0 3
3.0-55 Vcc
Control Input v i
Iin Leakage Current 0<Vis<bh.5V 0-55 +0.1 +1.0 HA
Power OFF
<Vie< .
loFr Leakage Current 0<VissVcc 1.65-55 0.1 1.0 HA
Maximum _
lec® | Quiescent IV'S ‘_\gcni;’r GND, 165-55 +1.0 20 | pA
Supply Current com =
gl;igg Signal Vcce 0 Vce 0 Vcce V
lcom= 30mMA, Vis = 0V 3.0 7.0
lcom=-30mA, Vis = 2.4V 4.5 5.0 12
lcom=-30mA, Vis = 4.5V 7.0 15
NC/NO Switch lcom= 24mA, Vis = 0V (G 4.0 9.0
Ron® On-Resistance, lcom = -24mA, Vis = 3.0V 10 20 Q
(Figure 3) lcom = 8mA, Vis = OV 2a 5.0 12
Icom = -8mA, Vis = 2.3V ' 13 30
lcom = 4mA, Vis = 0V 165 6.5 20
Icom = -4mA, Vis = 1.65V ' 17 50
lcom = -30mA, 0<Vis<Vcc 4.5 25
On-Resistance | |oy = -24mA, 0<Vis<Vcc 3.0 50
RranGE Over Signal - —v< Q
Range (Figure 3) lcom= -8mA, 0<<Vis<<Vcc 2.3 100
lcom= -4mA, 0<Vis<Vcc 1.65 300
| =-30mA, O<VissV .
NC/NO On- CcoM IS cc 5.0 6
RonpLar® Resistance lcom = -24mA, 0<Vis<Vcc 3.3 12 o
Flatness lcom = -8mA, 0<Vis<Vcc 2.5 28
Ei
(Figure 3) lcom = -4mA, 0<Vis<Vcc 1.8 125
On-Resistance lcom = -30mA, Vis = 3.15V 4.5 0.15
ARON(3) match between lcom=-24mA, Vis = 2.10V 3.0 0.20 Q
ch_annels lcom = -8mA, Vis = 1.60V 2.3 0.50
(Figure 3) lcom = -4mA, Vis = 1.15V 1.65 0.50
Notes:

1. Guaranteed by design.

2. Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over
the specified analog signal ranges.

3. ARon = Ronvax) = Ronguiny between NC and NO.
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AC CHARACTERISTICS

All typical values are at Ta=25°C unless otherwise specified.

Taz 25°C Ta=-40°C
SYMBOL PARAMETER CONDITIONS \(/\‘j)c to +85°C | yniT
MIN TYP MAX MIN MAX
Vis = 0.8V 1.65-1.95 | 7.0 23.0 | 7.0 | 24.0
¢ Turn-ON Time 2.3-27 3.5 13.0 | 3.5 | 14.0 ns
ON (Figure 4) Vis = 1.5V 3.0-36 25 69 | 25 | 76
45-55 1.7 52 | 1.7 | 5.7
Vis = 0.8V 1.65-1.95 | 3.0 125 | 3.0 | 13.0
¢ Turn-OFF Time 2.3-27 2.0 7.0 2.0 7.5 ns
OFF (Figure 4) Vis = 1.5V 3.0-36 1.5 50 | 1.5 | 5.3
45-55 0.8 35 | 08 | 38
Break-Before-Make | C. = 35pF 1.65-1.95 0.5 0.5
! ~ 23-27 0.5 0.5
teBM™ Time Ris = 300Q ns
(Figure 5) Vis = Vce/2 3.0-36 0.5 0.5
45-55 0.5 0.5
_ 1.65 - 1.95 1
o Charge Injection \é'sz‘ g\l/noFr Vee 23-27 2 c
N1 (Figure 6) R 00 30-3.6 | 3.0 P
'S 45-55 7.0
On-Channel -3dB
BW Bandwidth Ris = 50Q 1.65-5.5 350 MHz
(Figure 7)
Off-channel _
Oiso Isolation E‘S_‘ Slgg/le, 1.65-55 57 dB
(Figure 8) L=
Channel-to-channel _
Xrak | Crosstalk Fis = 10MHz, 1.65-55 .54 dB
. RL =50Q
(Figure 9)
Total Harmonic _
THD | Distortion (THD) E‘S_‘ S%HKQOCZOfg'g , 5.0 015 %
(Figure 10) L=V » ot =20p
Control Pin Input
Cin Capacitance 0 23 PF
NC/NO Port
Cneino Capacitance 5.0 6.5 pF
COM Port
Ccom Capacitance when 5.0 18.5 pF
switch is enabled
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TEST CIRCUITS

Vee

Vio | NO Channel ON,

IVV\I Ron = (Vo ~ Veom) / lcom
J—+ RIS 0\{\6 CoM Veowm VSEL = V|H or V||_

i e P

<4

L

[ |
= %

Figure 3, ON Resistance (Ron)
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VCC

Vel 50% 50%
ov
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fon
90%
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Logic
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Figure 4, Turn-On and Turn-Off Time (ton/torr)

0Q

A 0\'\0 COM | Vcom ) X Vee
I 50%

Vis
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V, NC VseL
I NC o | J_ ov
= | a @ ; >
| ° BBM
VseL | IN 0 o} ]: T v oo o Von
_| > com \ /
Logic = =
Input GND
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Figure 5, Break-Before-Make Time (tssm)
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TEST CIRCUITS (CONTINUED)

T
Vis 1\3\(/)\’ Vo | NO Qing = CLx AVcom
| + Ris COM [ Vcom
VNC NC VCC
L o VseL X 50% X 50%
-+ ov

quT'0=10

-
T —

Figure 6, Charge Injection (Qing)
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Vece
Network Analyzer -T-
50Q Vo I NO Channel ON: NO to COM
=~ 0\'\0 com | Veou VseL = Vi Or Vi
i Ve [ NC |
Ssl;ﬂrcael b A I Network Analyzer Setup
I
1 % Vee | IN | Source Power = 0dBm
= - (632mV P-P at 50Q load)
| + DC Bias = 350mV
4 I GND
L <+
Figure 7, ON Channel -3dB Bandwidth (BW)
Vece
Network Analyzer -T-
‘/S\C}\(} Vo | NO o \(/:hanm\e/l OFF\:/NO to COM
=Vyor
- | com| Veon SEL IH L

)]
i o
< V, NC
si'ﬂr"é' © i 40/ Network Analyzer Setup
= Vse [IN Source Power = 0dBm
L+ >

00s

(632mV P-P at 50Q load)
DC Bias = 350mV

Figure 8, OFF Isolation (Oiso)
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TEST CIRCUITS (CONTINUED)

Vce
Network Analyzer -T-
50Q Vo I NO Channel ON: NO to COM
= Channel OFF: NC to COM
COM] Vcom VseL = Vig or Vi
Signal Vne | NC I
Source <+ O |
o | a Network Analyzer Setup
3 Ve | s ' D
= © = —[> - Source Power = 0dBm
| + (632mV P-P at 50Q load)
= I GND = DC Bias = 350mV
L L

Figure 9, Chanel-to-Chanel Crosstalk (XtaLk)

Vcc/z
Audio Analyzer NO | Vio Channel ON: COM to NO
Vsource = Vcc P-P
M Vcom COM fSOURCE = 20Hz to 20KHz
| VseL = Vi Or 'V,
5000 SEL IH IL

4dos

Signal
Source

I

VseL | SEL >

J_+ GND
I

0009

-Veel2

Figure 10, Total Harmonic Distortion (THD)
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PACKAGE OUTLINE (SC70-6)

L2+ =
R~ T |
R1 d % i COMMON DIMENSIONS
019 ! | (UNITS OF MEASURE=MILLIMETER)
T
SYMBOL | MIN NOM MAX
INDEX 4-07 A 0.85 - 1.05
LASE MARK Al 0] — 0.10
| A2 0.80 0.90 1.00
- —t—— - — - 1T A3 0.47 0.52 0.57
AA | p[NiPoAu | 0.22 - 0.29
[PURE S| 0.23 - 0.33
| | b|1 0.22 0.25 0.28
== = NiPdAu | 0.115 | - 0.15
! ‘ V. VNN “[PURE s 01z = 0.18
| 0 A el 0.115 | 0.13 | 0.14
D 2.02 2.07 2.12
PIN #1 [ I E 2.20 2.30 2.40
e B B El 1.25 1.30 1.35
| el & Jo0s] ; e 0.60 | 0.65 | 0.70
: . N 1.20 1.30 1.40
d WITH NiPdAu L 028 | 033 | 0.38
L1 0.50REF
[ § ORAPURE Sn L2 0.1585C
ccl R 0.10 — -
l R1 0.10 - 0.25
0 o = &
- - 01 & E} 1z
02 6 9 12"
A A BASE METAL
Af SECTION B-—B
ard NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD MO-203 AB
[S]oos DO NOT INCLUDE MOLD FLASH , PROTRUSIONS OR GATE BURRS.

MOLD FLASH , PROTRUSIONS OR GATE BURRS WILL NOT EXCEED 0.15mm PER SIDE.
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PACKAGE OUTLINE (SOT23-6)

D L2 COMMON DIMENSIONS

T—| (UNITS OF MEASURE=MILLIMETER)

" [ SYMBOL | MIN NOM MAX

A - - 1.25

, Al 0 - 0.15

: A2 1.00 1.10 1.20

A3 0.60 0.65 0.70

b 0.36 = 0.50

b1 0.36 0.38 0.45

B — — - — - — E c 0.14 - 0.20
cl 0.14 0.15 0.16
D 2.826 | 2.926 | 3.026

E 2.60 2.80 3.00

| E] 1.526 | 1.626 | 1.726

' ' Ale 0.90 0.95 1.00

A el 1.80 1.90 2.00

L 0.35 0.45 0.60

L1 0.59REF
PIN #1 e L2 0.25BSC

e [ o20®@] A AR 0.10 - -

AR 0.10 - 0.20

0 [} — 8"

01 3 5 7

( Al07 6 = 4

A Az | [
A3
L

o | s

—  WITH PLATING

BASE METAL T
cc \% N
|

SECTION B-B

o
=
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TAPE AND REEL INFORMATION
REEL (SOT23-6)

SOT23-3/5/6L%& £
l

|
1
1 I
=1
= — ad 4% — .{0? —
Fl
W1 é
T H D D1 D2 G i I '} 2
7+ €178.00 | 54. 40 13.00 R78.00 | K25.60 | R6.50 9.0 11. 30
N +2 +1 +1 = - =] +1] -

TAPE(SOT23-6)

PO P1 7
-
T=0.22%0.05

TiE A B C d E F PO p P1 W

—.A

S0T23-5/6L | 3.20 | 3.18 1.38 | ¢1.50 | 1.75 3.30 4,00 4. 00 2.00 8.00

"E 01| EOGLE | £CT | E0.F | 0L | 0T | &61 | E0T | EZDT |H0.5/-00
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REEL (SC70-6)

8.4,

AR
1. 8 . BEZHK (Be)
2 PHE . BAAWIER; A\
3. FARTHEX;
Am RELME : 10° T0 10'° OHMS/SQ.
5. MiAXREQAE : £0.25,
TAPE(SC70-6)
——4.00+0.10
2.00£0.05 4] —m /-ot.so:&as flEResile 0.25:0.05

3.500.05
00338
B

10"MAX

——4.00£0.10—1 I_‘n \01 .00+0.05

1.20+0.10

Section B-B'

Section A-A’
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PRODUCT ORDERING INFORMATIONS

: Moisture
Part Number Packgge Qperating Packag_e Sensitivity Eco Plan PELE e
Drawing | Temperature Information Level Method
ASW3157SC6 | 3157x¥) | -40°Ct0+85°C | SC70-6 MSL-3 ROHS & 1 3000 Per
Green Tape
3157 o R RoOHS & 3000 Per
ASW3157S06 — -40°C to +85°C SOT23-6 MSL-3 Green Tape

Note:
(1) “xxxx” means production information, it's not fixed or variable.
(2) “x” means production information, it'’s not fixed or variable.
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