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General Description =)
N
The LTC3157 is an advanced CMOS analog switch fabricated with silicon gate CMOS technology. It =
achieves very low propagation delay while maintaining CMOS low power dissipation. Analog and |
digital voltages that may vary across the full power—supply range (from V¢ to GND).
)
The Select pin has over voltage protection that allows voltages above V¢, up to 7.0 V to be present ]
on the pin without damage or disruption of operation of the part, regardless of the operating o
wn
voltage. =
®
o
Features
m  Low power dissipation: TuA
= High bandwidth: 350MHz
m Standard CMOS logic levels
m  High speed with improved linearity
m  Switches Standard NTSC/PAL Video, Audio, SPDIF and HDTV
m  Suitable for Clock Switching, Data Mux'ing, etc.
= Low Ros(ON)
m Break Before Make Circuitry, Prevents Inadvertent Shorts
m Operating temperature -55°C~ +125°C

Available packages: SC70-6, DFN-6

Pin Configuration

B 1 6 | Select Al 6 | Ve
1 3157
GND | 2 0 5| Vee Bo| 2 5 | B,
Byl 3 [ 4 1A GND| 3 4 | Select
TOP VIEW

Order Information

Model Package Ordering Number MARKING
SC70-6 LTC3157XC6 3157
LTC3157
DFN-6 LTC3157XFé6 3157

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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Pin Function

P ]I

A, By, B, 1/0 Data port

Select | Controlling choice
Ve - Power supply port
GND — Ground

Functions Description

Select input port Pin Function

L B, Connected to A

H B, Connected to A

Absolute Maximum Ratings

Supply Voltage Vee -0.5~+7.0

DC Switch Voltage (Note 1) Vg -0.5~VCC+0.5 \'%

DC Input Voltage (Note 1) Vi -0.5~+7.0 \Y

DC Input Diode Current @V, <0V |k -50 mA
DC Output Current lout 128 mA
DC V.. or Ground Current lee /lenn 100 mA
Storage Temperature Range Tstg -65 ~ +150 °C

Junction Temperature Under Bias T 150 °C

Junction Lead Temperature (Soldering, 10 Seconds) T 260 °C

Power Dissipation @ +85°C Py 180 mW

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. Don't recommend operation outside data sheet
specifications.

1. The input and output negative voltage ratings may be exceeded if the input and output diode current ratings
are observed

Absolute Maximum Ratings

Supply Voltage Operating Vee

Select Input Voltage Vin 0 Ve v
Switch Input Voltage Vi 0 Vee \Y
Output Voltage Vour 0 Vee v
Operating Temperature Ta -55 +125 °C
Input Rise and Fall Time t,t ns/V
Control Input Vo =2.3V-3.6 V 0 10

Control Input Voo = 45V-55V 0 5.0

2. Select input must be held HIGH or LOW, it must not float.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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Block Diagram

T,=25 °C
v
m

T,=-40 °C ~ +85°C

Symbol| Parameter Test Conditions Unit
DC ELECTRICAL CHARACTERISTICS
1.65-1.95 0.75V¢
v HIGH Level Input 2.3-2.8 1.5 v
IH
Voltage 3-4.2 2.4
45-5.5 0.6 Ve
1.65-1.95 0.25V
v, LOW Level Input 23-28 0.4 v
Voltage
3-55 0.3 Ve
I Input Leakage 4y .55y 0-5.5 +0.05 +0.1 +1 uA
Current
OFF State
lore Leakage 0< AB< V¢ 1.65-5.5 +0.05 =0.1 +1 uA
Curret
Quiescent Vin=Vee or GND
| I~ CC 55 1.0 10 uA
o Supply loyr=0
Analog Signal
Rangeg 9 Vee 0 Ve O Vee v
Vin=0Vv,
1,=30mA 3.0 7.0 Q
V) =2.4V,
ly=-30mA 45 5.0 12 Q
V=45V,
l,-30mA 7.0 15 Q
V=0V,
Switch On lg=24mA 4.0 2.0 0
Ron Resistance 3.0
(Note 3) Vin=3V
ly=-24mA 10 20 0
Vy=0V, 1,=8mA 5.0 12 Q
Vi =2.3V, 2.3
ly=-8mA 13 30 0]
Vin=0V, lp=4mA 6.5 20 Q
V=165V, 1.65
ly-4mA 17 50 0
On Resistance  |a=-30mA L5 25 0
Rrance Over Signal 0<Vga<Vee
Range(Note |u=-24mA 3 50 0

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
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=
9
05ansVCC o
1
[,=-8mA N
2.3 100 0 :
3) (Note 7) 0<Vg,<V¢c =
I
[y=-4mA
0<Vg, <Vee 1.65 300 Q0 8
o
lx=-30mA 4.5 0.15 Q )
Vg,= 3.15 >
On Resistance g
Match 1,=-24mA 3 02 9 —
Between Vg,= 2.1 '
ARON Channels
(Note 3) 1,=-8mA 2 9
(Note 4) Vor= 16 3 05
(Note 5) L odmA
AS-4m
V. <115 1.65 0.5 0
[,=-30mA
0V, < Ve, 5 6.0 0
On Resistance  |,=-24mA
Flatness 0<Vg, <V 33 12 Q
Rear (Note 3)
(Note 4) 1,=-8mA 25 28 0
(Note 6) 0<Vg,<V¢c '
y=-4mA
0<Vg, <Vee 1.8 125 0
AC ELECTRICAL CHARACTERISTICS
1.65-1.95 nS
- Propagation 0 o 2.3-2.7 1.2 nS
t Delay Bus to V.=OPEN
PLH Bus (Note 8) [ 3.0-35 0.8 nS
45-55 0.3 nS
1.65-1.95 23 7.0 24 nS
Output Enable .
t Ti Figure 1 23-2.7 13 35 14 nS
PZL ime, %
) V=2*V for tpy
tozu Turn On Time 3.0-35 6.9 2.5 7.6 nS
(Ato Br) V/=0V for oz .0-3. - - :
4.5-55 5.2 1.7 5.7 nS
1.65-1.95 12.5 3.0 13 nS
Output
t Disable Time,  Figure 2.3-27 70 20 7.5 ns
Fu Turn Off Vi=2*V for to, 3.0-3.5 50 15 5.3 nS
PHZ Time (A Port V=0V for tp;
to B Port) 45-55 35 0.8 3.8 nS
1.65-1.95 0.5 nS
Break Before Figure 2 23-2.7 0.5 nS
ta_m Make Time C_=50pF
(Note 7) R, =6000 3.0-35 0.5 nS
4.5-55 0.5 nS

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. ™
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Figure 3, 5.0 7.0 pC
Charge C,=0.InF
Q Injection (Note , Vgeu=
7) ov, 3.0
33 pC
Rgen= 00
Figure 4,
Off Isolation R =500
OIRR (Note 9) f= 1.65-5.5 -57 dB
10MHz
Figure 5
R, =500
Xtalk Crosstalk f= 1.65-5.5 -54 dB
10MHz
-3dB .
BW Bandwidth Figure 8,R =500 1.65-5.5 350M Hz
Total
THD Harmonic R =6000,0.5Vp
Distortion f=600Hz-20k Hz 5.0 0.01 %
(Note 7) : ' ¢
Select Pin
c Input
IN Capacitance
(Note 10) 0 23 Pk
B Port Off
Cio-s Capacitance Figure 6
(Note 10) 5.0 5.0 pF
APort
Capacitance
Cioa-on when Switchis  Figure 7
Enabled 5.0 15.5 pF
(Note 10)

3. 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).

4. Parameter is characterized but not tested in production.

5. ARgy = Roy max — Rgy min measured at identical Vi, temperature and voltage levels.

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

7. Guaranteed by Design.

8. 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).

9. Off Isolation = 20 log10 [V,/Vg,]-

10. T, = +25°C, f = 1 MHz, Capacitance is characterized but not tested in production.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
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NOTE: Input driven by 50Q source terminated in 50Q

NOTE: C, includes load and stray capacitance OlIJ:'IBP(iJh',I!
NOTE: Input PRR=1.0MHz; t, = 500 ns UNDER
TEST

tr=25ns
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t.=25ns - t;=25ns SELECT Vee
o 0, \"CC INPUT
SWITCH 0% 90%
INPUT 50% 50% GND
o 108
10%: i 10% GND Virry
Yoy OUTPUT Vo +03V
VoL
QUTPUT 50%
Vou
Vou oUTPUT

V|N B
A Vv
| _B{c ouT LOGIC /
INPUT

c
I - Vour 0.9 Yoyt
LOGIC L L1
INPUT o

Figure 2. Break Before Make Interval Timing

RGEN —— —
B N\ A Vour LOGIC Y

——
neut | 9FF

OFF

\_N_/

v

J_ c -L AVour
L L i
Ma I]DOpF ot/ \_+7
LOGIC = =

INPUT Q= (AVoutCL)

Figure 3. Charge Injection Test

= Vee
%500 A\—<]—— LOGIC INPUT
L S 0VorVy
Analyzer GND
iSOO JT_ Figure 4. Off Isolation

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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Analyzer GND
%500 J_
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10n N
= Vee o
Signal B A
Generator(,]\? Uj:\‘*_ I
0dBm Ny B —<}— 500 =
o
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Figure 5.Crosstalk

10nF‘I:

VCC
—
\ A \—H— Locic INPUT
Capacitance \ S 0V or Vg,
B

Meter I
f=IMHz /

.

N
GND

|||—

Figure 6. Channel Off Capacitance

Capacitance =

Meter A\<}—— LOGIC INPUT

f=IMHz S 0V or V¢
J
o—— — GND

Figure 7. Channel On Capacitance

10nF & vV
= cc

Signal By~ Al
Generator i
0dBm !

L s ! 500
LOGIC INPUT —— > =
0V or V¢

GND
1

Figure 8. Bandwidth

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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On Response vs.Frequency

On Response vs. Frequency

3 T TTT 3 TTTTT
¥, =43V ¥, =45V
Ty = #25C T, = #25C
0 smxg 0 man
- \ s \
\ \
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- \ s
) -6 i -6
-9 \ -9 \
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S m-n-n.-.—n/ 5 . I
-100 -100
vV, = +3V . = +5V
-120 v -120 AR
T, = +25C T, = +25C
~140 11T ~140 11T |
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000

Frequency (MHz)

Frequency (MHz)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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Package Dimension =
N
SC70-6 =
I
2.02~2.12 o
- > 0.15BSC ©
A —> j— Y
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0.65BSC e
1.30BSC 0°-8°
gh; / . . . §
& <7 Rk
© r~ o)
Sy o ] 1 | e
AT 0~0.10 T Unit: mm
DFN6
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~O
g
A =
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o
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