@ IIE/ll;'i’;oelectronics ET31 57

Single SPDT Analog Switch

General Description

The ET3157 is an advanced CMOS analog switch fabricated with silicon gate CMOS technology. It achieves
very low propagation delay and RDSON resistances while maintaining CMOS low power dissipation. Analog
and digital voltages that may vary across the full power-supply range (from VCC to GND).

The Select pin has over voltage protection that allows voltages above VCC, up to 6.0 V to be present on the
pin without damage or disruption of operation of the part, regardless of the operating voltage.

ET3157 offered in a small SC70-6. SC88 or DFN6 package, which is ideal for small form factor portable
equipment.

Features

VCC Operating Range from 1.8 Vo 5.5V

High speed and low delay

Low power dissipation

Standard CMOS logic levels

High bandwidth up to 250MHz, improved linearity

Low Robson is 3.0Q @ Vcc =4.5V

Break before make Circuitry, Prevents inadvertent shorts

Operating temperature for -40°C~+85°C

Part No. and package

Part No. Package MSL

ET3157 SC70-6 (2.05mm x2.3mm) Level 3

ET3157SC SC-88 (2.0mm x2.1mm) Level 3

ET3157Y DFN6 (1.0mm x1.45mm) Level 1

Applications

® NTSC/PAL Video
® Audio Signal Routing
® SPDIF and HDTV
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ET3157

Pin Configuration

O (°_ -
B1 | 1 6 | SEL Al1 1 | 6]vcc
e T
GND | 2 5 | VCC BO| 2, [ 5]B1
BO [ 3 4] A GND[3 | | 4]SsEL
SC70-6/SC-88 DFN6
Top View
Pin Function
Pin Number 1/10 Pin Function
A, B0, B1 I/O Data port
SEL I Controlling choice
VCC - Power supply port
GND - Ground
Functions Description
SEL port Level Function
L BO Connected to A
H B1 Connected to A

Analog Symbol

Bo—y\'\07
A

Analog Symbol
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ET3157

Absolute Maximum Ratings

Characteristic Symbol Value Unit
Supply Voltage Vee -0.5~+46.0 V
DC Switch Voltage M VIN -0.5~Vcc+0.5 \Y
DC Input Voltage (" Vs -0.5~+6.0 \%
DC Input Diode Current @Vin<0V Ik -50 mA
DC Output Current lout 128 mA
DC Vcc or Ground Current lcc/ lenp 100 mA
Storage Temperature Range Tstc -65~+150 °C
Junction Temperature Under Bias Ty 150 °C
Junction Lead Temperature
(Soldering 10 Seconds) Teowo 260 c
HBM Max Capability (EIA/JJESD22-A114) Vees + 4000 Y,
CDM Max Capability (JESD22-C101) + 1000 Y
Latch up Current Maximum Rating (JEDEC78) ILu + 200 mA
Power Dissipation @ +85°C (SC70-6/SC-88) 180
Power Dissipation @ +85°C (DFNG) Po 250 mwW

Maximum ratings are DC values beyond which the device may be damaged or have its useful life impaired.

The data sheet specifications should be met, without exception, to ensure that the system design is reliable

over its power supply, temperature, and output/input loading variables. ETEK does not recommend operation

outside data sheet specifications.

Notel. The input and output negative voltage ratings may be exceeded if the input and output diode current

ratings are observed.

Recommended Operating Conditions

Characteristic Symbol Min Max Unit
Supply Voltage Operating Vce 1.8 5.5 \Y,
SEL Input Voltage® Vs Vce \Y
Switch Input Voltage VIN Vee \Y,
Output Voltage Vout Vee \%
Operating Temperature Ta -40 +85 °C
Input Rise and Fall Time
Control Input Vcc=2.3V~3.6V tr/ tf 0 10 ns/\V
Control Input Vcc=4.5V~5.5V 0 5.0

Note2. SEL input must be held HIGH or LOW, it must not float.
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ET3157

Electrical Characteristics

Ta=25°C Ta=-40~+85°C
Symbol | Parameter Test Conditions Vece : : Unit
Min | Typ ‘ Max | Min Max
DC ELECTRICAL CHARACTERISTICS
HIGH 1.8~2.9 1.4 1.5
ViH Level Input 3~4.2 2.3 2.4 V
Voltage 4.3~55 3.2 3.3
LOW 1.8~2.9 0.4 0.35
ViL Level Input 3~4.2 04 0.35 V
Voltage 4.3~55 0.6 0.55
SEL Input
Is Leakage 0< Vs<5.5V 0~5.5 0.1 1 uA
Current
OFF State
lorr Leakage 0<A,B<Vcc 1.8~5.5 0.1 1 uA
Current
Quiescent Vs=Vcc or GND
lec sThee 5.5 1.0 10 | uA
Supply lout=0
Analog
Vas Signal Vee 0 Vee 0 Vee \%
Range
Vin=0V, lo=30mA 3 6 9 Q
Vin=2.4V, lo=-30mA 4.5 3.5 7 12 Q
Vin=4.5V, lo=-30mA 5 10 15 Q
Switch On Vin=0V, lo=24mA 3.0 3.5 7 12 Q
Ron Resistance | Vin=3V, lo=-24mA ' 7 12 18 Q
@) Vin=0V, lo=8mA 03 4 8 13 Q
Vin=2.3V, lo=-8mA ' 9 15 25 Q
ViN=0V, lo=4mA 18 5 10 15 Q
Vin=8V, lo=-4mA ' 15 25 35 Q
Ia=-30mA
45 6 10 25 Q
0=VBn=Vce
On
. [a=-24mA
Resistance 3 12 20 35 Q
] 0=<Vsn<Vcc
Rrance | Over Signal
IA~=-8mA
Range 2.3 45 85 120 Q
0=VensVee
©Y)
[a=-4mA
1.8 130 200 300 Q
0=VensVee
4 Rev 1.7




ET3157

Electrical Characteristics (Continued)

Ta=25°C Ta=-40~+85°C
Symbol | Parameter Test Conditions Vece : : Unit
Min | Typ | Max Min Max
[a=-30mA,
4.5 0.15 0.3 Q
On Ven=3.1V
Resistance [a=-24mA,
3 0.2 04 Q
Match Ven= 2.1V
ARonN
Between IA=-8mA,
2.3 0.5 1 Q
Channels Ven= 1.6V
(3)(4)(5) [a=-4mA
’ 1.8 0.5 1 Q
Ven= 1.15V
[A=-30mA
4.5 4 8 Q
0=Vens Vee
On [A=-24mA
, 3 10 20 Q
Resistance 0=<VBn=Vcc
ReLar
Flatness IA=-8mA o
3)6) 0<VerVeo 2.3 35 65
la=-4mA
1.8 125 200 Q
0=VBnsVee
AC ELECTRICAL CHARACTERISTICS
Propagation ] 1.8~2.9 2 ns
trHL Figure 1
Delay Bus to 3~4.2 1.5 ns
trLH S1=0OPEN
Bus @ 43~55 1 ns
Output . 1.8~2.9 20 ns
t Enable Time Figure 1 3~4.2 10
Pt ' | $1=2*Vec for tea: i ns
trzH Turn On
] S1=0V for tpzn 4.3~5.5 8 ns
Time
Output 1.8~2.9 12 ns
¢ Disable Figure 1 3~4.2 ns
tPLZ Time, S1=2"Vce for teuz ; ns
o Turn Off S1=0V for terz 4355 6
Time @
Break Before Figure 2; 1.8~2.9 3 ns
teem Make Time CL=50pF; 3~4.2 0.5 ns
™ R.=600Q 4.3~55 0.5 ns
h Fi
Charge igure3, 50 70 oC
Q Injection C.=0.1nF,
@ Ri=1MQ 3.3 3.0 pC
Off Isolation | Figure 4, RL.=50Q,
ORR 1.8~5.5 -57 dB
M ©) f= 10MHz
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ET3157

Electrical Characteristics (Continued)

Ta=25°C Ta=-40~+85°C
Symbol | Parameter Test Conditions Vece : : Unit
Min Typ | Max Min Max
Figure 5, RL.=50Q,
XTaLk Crosstalk 1.8~5.5 -54 dB
f= 10MHz
-3dB Figure 8,
BW . 1.8~5.5 250 MHz
Bandwidth RL=50Q
Total
) RL=600Q,0.5Vep
THD Harmonic 5.0 0.0M %
) ) f=600Hz~20k Hz
Distortion 7
Select Pin
Input
CiN . 0 4.5 pF
Capacitance
(10)
B Port Off
Cio_s Capacitance Figure 6 5.0 7.0 pF
(10)
A Port
c Capacitance i 7 5.0 21.0 E
igure . .
%" 1 when Switch g P
is Enabled (19

Note3. Measured by the voltage drop between A and B pins at the indicated current through the switch. On
Resistance is determined by the lower of the voltages on the two (A or B Ports).

Noted4. Parameter is characterized but not tested in production.
Note5. ARon = Ron_max — Ron_min measured at identical Vcc, temperature and voltage levels.

Noteb. Flatness is defined as the difference between the maximum and minimum value of On Resistance
over the specified range of conditions.

Note7. Guaranteed by Design.

Note8. This parameter is guaranteed by design but not tested. The bus switch contributes no propagation
delay other than the RC delay of the On Resistance of the switch and the 50 pF load capacitance,
when driven by an ideal voltage source (zero output impedance).

Note9. Off Isolation = 20 log10 [Va/Ven].

Note10. Ta = +25°C, f = 1 MHz, Capacitance is characterized but not tested in production.
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ET3157

Test Reference Circuit

Vee
FooTo T oSS i T
, Input Generator ! _ Vs
| 500 |
|
| VG1 @ : %SOQ
! |
L = ! L DUT
____________ - s 02 % VCC
Cinout Generator 1 Open
Input Generator | v Vv \/R\/L\/—/ ©Op
: p AA— - IN ouT - - GND
IR e
L L
L 1 = 11 L
Test Vce S1 R Vin CL
trz/tezL 1.8~5.5V 2*Vce 5000 GND 50pF
trHz/trzH 1.8~5.5V GND Vee 50pF
t=2.5ns _>: SELECT
Input
Vce
Switch
InpUt Output Vm
VoH
Output
Output Waveform 2
S1 at GND
VoL Viri

NOTE : Input driven by 50 Q source terminated in 50 Q

NOTE : CL includes load and stray capacitance

Figure 1. AC Test Circuit , AC Waveforms

DUT

Vce g

0.1uF
IR

500 35pF

1

{>_____

Switch Select Pin

\O_ Output
! Vout

' 90% of VOH
Output

GND

Figure 2. tesm (Time Break-Before-Make)
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ET3157

DUT
BO
I 7Y
1 N A
= : Vout
B1
Open LA :
| T 100pF
.

Figure 3. Charge Injection Test

Q=(A Vour)*CL

50Q

Network Analyzer

MV
O @
@)
Bn r — T
VOUT* %‘oﬂ
(@)

Figure 4. Off Isolation

Network Analyzer

T\

VOUTf %‘é

o

Figure 5.Crosstalk

Rev 1.7




ET3157

— Vce
A
i \ <I SELECT Input
Ca?\jlue:!:rnce ,' RS " 0VorVee
f=1MHz / ﬂ
GND
=

Capacitance ; Vee
Meter A SELECT Input
- npu

f=1MHz B <}__ OVOI"VCC
Bn
O_
GND
L

Figure 7. Channel On Capacitance

Network Analyzer
50Q

[ @

Figure 8. Bandwidth
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ET3157

Package Dimension
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ET3157

SC-88

AzT
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7.

Base Metal

Section B-B

Dimensions Table (Units:mm)

With Plating

SYMBOL MIN NOM MAX
A 0.80 - 1.10
Al 0 - 0.10
A2 0.80 0.90 1.00
A3 0.47 0.52 0.57
b 0.15 - 0.30
c 0.08 - 0.22
D 1.85 2.00 2.15
E 1.95 2.10 2.20
El 1.10 1.25 1.40
e 0.65BSC
el 1.30BSC
L 0.26 0.36 0.46
L1 0.42REF
L2 0.15BSC
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ET3157

DFN6(1.0x1.45)

L1

M

D —
% <<
Al
Dimensions Table (Units:mm)
SYMBOL MIN NOM MAX
A 0.50 0.55 0.60
A1 0 - 0.05
A3 0.15 REF
b 0.18 0.23 0.28
D 0.95 1.00 1.05
E 1.40 1.45 1.50
e 0.50 BSC
H 0.10 REF
L 0.25 0.35 0.45
L1 0.30 0.40 0.50
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ET3157

Marking

6 5 4

H HH

3157X

mfi=fl=
3

1 2

SC70-6/SC-88 Marking
3157: Part Number
X: Tracking Number

DFNG6 Marking
7: Part Number
XX: Tracking Number

Revision History and Checking Table

Function & Spec Package & Tape
Version Date Revision Item Modifier
Checking Checking
1.2 2020-09-05 Add SC70-5 PIN1 in tape Liuxm Liuxm Zhujl
1.3 2021-8-11 Update Marking Liuxm Liuxm Zhujl
Update Typesetting
14 2022-12-19 Shib Shib Liujy
Update tp. characteristics
Update ESD & LU
15 2023-08-01 Tugz Shib Liujy
DFNG6 package size
1.6 2023-12-10 Update SC70/SC-88 package Shibo Shib Liujy
Update EC table spec
1.7 2024-01-15 ) Yinpeng Shib Liujy
according to test data
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