VISHAY INTERTECHNOLOGY, INC.

ANALOG SWITCHES AND
MULTIPLEXERS

www.vishay.com
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SEMICONDUCTORS

RECTIFIERS
Schottky (single, dual)
Standard, Fast, and Ultra-Fast Recovery
(single, dual)
Bridge
Superectifier®
Sinterglass Avalanche Diodes

HIGH-POWER DIODES AND THYRISTORS
High-Power Fast-Recovery Diodes
Phase-Control Thyristors
Fast Thyristors

SMALL-SIGNAL DIODES
Schottky and Switching (single, dual)
Tuner/Capacitance (single, dual)
Bandswitching
PIN

ZENER AND SUPPRESSOR DIODES
Zener (single, dual)

TVS (TRANSZORB®, Automotive, ESD, Arrays)

FETs

Low-Voltage TrenchFET® Power MOSFETs
High-Voltage TrenchFET® Power MOSFETs

High-Voltage Planar MOSFETs
JFETs

OPTOELECTRONICS

IR Emitters and Detectors,
and IR Receiver Modules

Optocouplers and Solid-State Relays
Optical Sensors
LEDs and 7-Segment Displays
Infrared Data Transceiver Modules
Custom Products

ICs
Power ICs
Analog Switches
RF Transmitter and Receiver Modules
ICs for Optoelectronics

MODULES
Power Modules (contain power diodes,
thyristors, MOSFETs, IGBTs)
DC/DC Converters

PASSIVE COMPONENTS

RESISTIVE PRODUCTS
Foil Resistors
Film Resistors
Metal Film Resistors
Thin Film Resistors
Thick Film Resistors
Metal Oxide Film Resistors
Carbon Film Resistors
Wirewound Resistors
Power Metal Strip® Resistors
Chip Fuses
Variable Resistors
Cermet Variable Resistors
Wirewound Variable Resistors
Conductive Plastic Variable Resistors
Networks/Arrays
Non-Linear Resistors
NTC Thermistors
PTC Thermistors
Varistors

MAGNETICS
Inductors
Transformers

CAPACITORS
Tantalum Capacitors
Molded Chip Tantalum Capacitors
Coated Chip Tantalum Capacitors

Solid Through-Hole Tantalum Capacitors

Wet Tantalum Capacitors
Ceramic Capacitors
Multilayer Chip Capacitors
Disc Capacitors
Film Capacitors
Power Capacitors
Heavy-Current Capacitors
Aluminum Capacitors
Silicon RF Capacitors

STRAIN GAGE TRANSDUCERS
AND STRESS ANALYSIS SYSTEMS

PhotoStress®

Strain Gages

Load Cells

Force Transducers

Instruments

Weighing Systems

Specialized Strain Gage Systems




Analog Switch and Multiplexer
Selector and Application Guide

High Bandwidth
Low On-Resistance
High Current
Low Charge Injection
Low Voltage

Vishay Siliconix
2201 Laurelwood Road
Santa Clara, CA 95054

Phone: +1-408-988-8000
Fax: +1-408-567-8950

www.vishay.com



Vishay Siliconix Analog Multiplexers and Switches

For more than 40 years, Vishay Siliconix analog switches and multiplexers have been providing benchmark
performance in an astonishing array of end products. To meet specific application requirements, the devices are
offered in a number of package options, including the TSOP, SOIC, miniQFN, MICRO FOOT®, and more. The
devices provide a choice of single and dual supply operation. On-resistance values range from sub-ohmic to 10 Q
and above. Configurations include SPST, SPDT, DPST, DPDT, and bus switches, along with 2:1, 4:1, 8:1, and 16:1
multiplexers, including differential.

Vishay has made several recent additions to its line of analog multiplexers and switches for high voltage (15-V) and
medium voltage (£5-V, +5-V/+12-V) operation.

The Vishay Siliconix DG451 and DG454 series of quad 4-Q SPST 44-V CMOS switches have a typical flatness of 0.2
Q, ideal parameters for low-distortion audio signal switching. They feature fast switching speeds of toy 80 ns and
torr 60 ns, and offer a + 15-V analog signal range.

The DG469 and DG470 high-voltage, single- and dual-supply SPDT analog switches offer 4.2-Q maximum on-
resistance with a typical flatness of 0.4 Q. Both devices are rated for 120 mA of continuous current, key for relay
replacement and power routing.

New high-bandwidth analog multiplexers (DG636, DG604, DG4051A, DG4052A, and DG4053A) and switches
(DGB11A, DG612A, and DG613A) combine low charge injection (< 1 pC) and low switching capacitance (< 3 pF) with
-3 dB bandwidth up to 680 MHz. These products are ideal for high-speed switching and multiplexing, audio and
video routing, filtering, selecting gain and frequency, and calibration. They operate from +5-V or single +5-V to +12-
V supplies and come in SOIC, TSOP, and miniQFN packages.

A wide selection of surface-mount packages to fit your requirements.
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Vishay Intertechnology www.vishay.com



HIGH BANDWIDTH: 150 MHz to 900 MHz

With high crosstalk rejection and high off-isolation

Basic Parameters

Characterization
Voltages

Config- Charge ~ Cor
"g oN  Injection (pF)
uration (Q) typ (C) typ ty =
P 0
DG2722 USB DPDT 7 0.5 1.3 X
DG4053A Triple 2:1 MUX 60 2 2 X X X
DG2737, DG3738, DG2739 USB 2 x SPST 6 10.4 44 X
DG2720 USB 2 x SPDT 6 0.5 2.6 X X
DG611A, DG612A, DG613A 4 x SPST 85 0.5 5 X X X
DG2723 USB 2 x SPDT 7 0.5 25 X X
DG636 2 x SPDT 85 1.2 5 X X X
DG611, DG612, DG613 4 x SPST 18 4 3 X X
DG4052A Dual 4:1 MUX 60 2 2 X X
DG4051A 8:1 MUX 60 2 2 X X X
DG508B 8:1 MUX 180 2 3 X
DG509B Dual 4:1 MUX 180 2 3 X X
DG3157A With Power 1 x SPDT 6 7 7 X X
Down Protection
DG3516, DG3517 (2:1 MUX) 2 x SPDT 25 1 12 X X
DG604 4:1 MUX 85 1 5 X X X X
DG2307 1 x SPDT 5 7 6.5 X X
DG3157 1 x SPDT 8 7 7 X X
DG2303 1 x SPDT 5 0.5 9 X X
DG9411 1 x SPDT 7 5 7 X X
DG2001 1 x SPDT 3 1 17 X X
DG2018 4 x SPST 6 3 9 X X
Test-Measurement Circuit
+5V
i
i
Vs A S D[ 7
o=
Rg=500Q l Ny | l % 500
0V, 24V o__D_ _!
= Sy Dy ~ -
NC O o™ , o Vo
IN : = R
0V, 24V O_;D‘ ! =
GND V- C =
P I
XtaLk Isolation = 20 log V_s — _5Vv —

USB 2.0 Analog DPDT Switch for
Two-Port Switching

> 900 MHz, 3 dB bandwidth with 5 pF load

Fast switching TON =30 ns, TOFF =25ns @ 2.7 V

@

Low bit-to-bit skew: 40 pS (typ.)

Low on-resistance, 7.0 Q (typ.)

Low capacitance, 1.3 pF (typ.)

Low voltage logic-compatible VINH = < 1.3
8 kV ESD protection (HBM)

miniQFN-10 (1.4 mm x 1.8 mm x 0.55 mm)

www.vishay.com
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DG611A Insertion Loss, Off-Isolation,
Crosstalk vs. Frequency
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— On-Resistance (Q)

Ton

5

N A
VISHAY.

LOW ON-RESISTANCE: r_,, 0.3 Q1o 8 Q

With flatness for low distortion

Configuration

DG2799 2 x SPDT
DG3535 2 x SPDT
DG2535, DG2536 2 x SPDT
DG2747, DG2748, DG2749 2 x SPDT
DG2788, DG2789 2 x DPDT
DG2735, DG2736 2 x SPDT
DG2753 3 x SPDT
DG2741, DG2742, DG2743 2 x SPST
DG2612, DG2613 2 x SPST
DG2012 1 x SPDT
DG2041, DG2042, DG2043 4 x SPDT
DG22750 WITH NEGATIVE SWING 2 x SPDT
DG2511 1 x SPDT
DG9424, DG9425, DG9426 4 x SPST
DG601, DG602 1 x SPST
DG9421, DG9422 1 x SPST
DG2032 (2:1 MUX) 2 x SPDT
DG2016, DG2026 (2:1 MUX) 2 x SPDT
DG3516, DG3517 (2:1 MUX) 2 x SPDT
DG2001 1 x SPDT
DG469, DG470 1 x SPDT
DG451, DG452, DG453 4 x SPST
DG454, DG455, DG456 4 x SPST
DG9408 8:1 MUX
DG409 Dual 4:1 MUX
DG2034 4:1 MUX
DG2303 1 x SPDT
DG2307 1 x SPDT
DG2018 4 x SPST
DG9411 1 x SPDT
DG467, DG468 1 x SPST
DG3157 1 x SPDT

DG9421, DG9422 r, vs. V|y
Analog Voltage and Temperature

8
V=5V
Ig=5mA
6
4
1 85 °C
2 —— 5 °C.
g -
-40 °C
0
-5 -3 -1 1 3 5

Drain Voltage (V)
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Basic Parameters Cha:z;::;i::tion Dynamic Performance Package Options Current
Charge C z % §
o Inject?on (po|:)F > = Q| o = g o
@ worve o HEAHEE ARHEEIHERE
vilvi|~| # |+ - D| - («] n|=
0.3 160 108 X X 60 > 50 > 50 >2 X 300 mA
0.3 21 145 X X 90 60 60 >10 X 300 mA
0.4 21 145 X X 90 60 60 >10 X 300 mA
0.4 10 55 X X 25 52 90 93 X 300 mA
0.4 87 081 X X 75 49 96 >2 X 300 mA
0.6 55 X X 80 53 60 >2 X 250 mA
0.7 25 3B X X 60 90 90 100 X X 300 mA
0.8 6 81 X 4V 50 56 89 >6 X X 200 mA
1 24 3 X X 63 46 42 >2 150 mA
1 7 2 X X 65 63 64 >20 100 mA
1 1 4 X X 82 63 94 >20 X X 50 mA
11 25 X X 65 84 250 mA
13 3 21 X X 43 58 64 >10 150 mA
1.8 38 49 X X 57 56 77 - X 100 mA
2 260 50 X 120 60 - 180 X X 200 mA
2 320 32 X X X 45 60 - = X 50 mA
2.4 38 15 X X 59 78 82 >20 X 50 mA
2.4 79 14 X X 52 81 82 >20 X 50 mA
2.5 1 12 X X 52 74 74 300 X 100 mA
3 1 17 X X 53 7 70 720 X 50 mA
3.6 64 37 X X X 166 57 63 - X X 30 mA
3.8 162 31 X X X 60 85 - X X 30 mA
3.8 162 31 X X X 118 60 85 - X X 30 mA
4 29 23 X X X X 70 80 85 - X 100 mA
4 29 23 X X X X 70 80 85 - 100 mA
4 5 14 X X 45 73 77 >10 X 50 mA
5 0.5 9 X X 50 - > 200 50 mA
5 7 65 X X > 60 > 60 250 50 mA
6 3 9 X X 65 54 53 150 X 50 mA
7 5 7 X X 50 > 200 X 50 mA
7 21 30 X X X 140 61 N/A - X 30 mA
8 7 7 X X 58 59 > 250 X 50 mA
DG636 Total Harmonic Distortion vs.
Frequency T
Harmonic Distortion = 20 log TL
Ry =600 0 I 0.1 uF o V*
10 Vsignai =1 Vrms 1
i Moy
= 1 ) iy ye —v D Vo Distortion
§ 31 : 3183 zls::rlator s \:C Analyzer
z V=50V X
0.1 = 1 R =600 Q
Logic Input : =
0.01 Oor1 ™| -
= T
SO 1 A O A1 _,__”_i
10 100 1000 10000 100000 = 0.1pF
Frequency (Hz) V-
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HIGH CURRENT: 50 mA to 300 mA V.ISHAY®

For relay replacement, power routing, and power savings

Basic Parameters Cha:z:;::;i::tion Dynamic Performance Package Options Current
35
_— Charge o (o) - Z|Z|8]|2
Configuration | O (Injection |~°F > Sl a Q(o|s|o
@P (o) typ AN EHE AREIEIHENE
vi|] O |~ ]| H| +H 1= 770 =4 («] n|=
DG2799 2 x SPDT 0.25 160 108 X 43V X 300
DG3535 2 x SPDT 0.25 21 145 X X X 300
DG2535, DG2536 2 x SPDT 0.35 21 145 X X X 300
DG2788, DG2789 2 x DPDT 0.4 87 081 X 43V 75 49 9 >2 X 300
DG2747, DG2748, DG2749 2 x SPDT 0.4 10 55 X 25 52 20 93 X 300
DG2735, DG2736 2 x SPDT 0.6 55 X 43V 80 53 60 >2 X 250
DG601, DG602 1 x SPST 2 260 50 X X X 120 60 - 180 X X 200
DG2753 3 x SPDT 0.7 25 35 X 60 90 20 100 X X 300
DG2741, DG2742, DG2743 2 x SPST 0.8 6 81 X 4V 50 56 89 >6 X X 200
DG2612, DG2613 2 x SPST 1 24 36 X X 63 46 42 >2 X 150
DG2012 1 x SPDT 1 7 22 X X 65 63 64  >20 X 100
DG2750 WITH NEGATIVE SWING 2 x SPDT 11 25 X X 65 84 X 250
DG2511 1 x SPDT 1.3 3 21 X X 43 58 64  >10 X 150
DG9424, DGY425, DG9Y426 4 x SPST 1.8 38 49 X X X X 57 56 77 = | % 100
DG3516, DG3517 (2:1 MUX) 2 x SPDT 25 1 12 X X 52 74 74 300 X 100
DG451 4 x SPST 3.8 22 31 X 118 60 85 - X 100
DG454 4 x SPST 3.8 22 31 X 118 60 85 - X 100
DG9408 8:1 MUX 4 29 23 X X 70 80 85 - X 100
DG2720 USB 2 x SPDT 6 26 X X 30 30 700 X 300
DG9051 8:1 MUX 30 38 4 X X 90 98 98 - X 100
DG9421, DGY422 1 x SPST 2 320 32 X X 45 60 - - X 50
DG2032 (2:1 MUX) 2 x SPDT 24 38 15 X X 59 78 82 >20 X 50
DG2016, DG2026 (2:1 MUX) 2 x SPDT 2.4 79 14 X X 52 81 82  >20 X X 50
DG2001 1 x SPDT 3 1 17 X X 53 71 70 720 X 50
DG2303 1 x SPDT 5 0.5 9 X X 50 - >200 X 50
DG2307 1 x SPDT 5 7 65 X X > 60 >60 250 X 50
DG3157 1 x SPDT 8 7 7 X X 58 59  >250 X 50
DG9411 1 x SPDT 7 5 7 X X 50 > 200 X 50
DG2041, DG2042, DG2043 4 x SPST 1 1 4 X X 82 63 9  >20 X X 50
DG2018 4 x SPST 6 3 9 X X 65 54 53 150 X 50
DG2034 4:1 MUX 4 5 14 X X 45 73 77 >10 X X 50
Mechanical vs. Electronic Switches
Mechanical Electronic
¢ High Current ¢ No Switch Bounce
¢ High Voltage ¢ Reliability
¢ High Off Isolation * Low Power Consumption
e Zero On-Resistance e Low Cost
¢ Low Capacitance ¢ Miniature Size
e Wear and Tear ¢ Low Current: < 500 mA / switch
¢ Contact Bounce ¢ Limited Voltage Range: < 44 V
Disadvantages * Slow e Off Isolation
¢ High Power Consumption ¢ On-Resistance

© Bulky

www.vishay.com Vishay Intertechnology



LOW VOLTAGE: 1.8Vto5V,orx5V
For portable and battery power

Characterization

Basic Parameters Voltages Dynamic Performance Package Options
3[s
Charge G z 8 o
Configuration (Q)o’?yp I(m(e;hon (pF) S = g 'gl 9
pC) typ  typ ? b S £ Elo c§>
DG2799 2 x SPDT 0.3 160 108 1.6V X X X 60 > 50 >50 >2 X
DG3535 2 x SPDT 0.3 21 145 X X X X 90 60 60 >10 X
DG2747, DG2748, DG2749 2 x SPDT 0.4 10 55 1.6V X X X 25 52 90 93 X
DG2535, DG2536 2 x SPDT 0.4 21 145 X 90 60 60 >10 X
DG2788, DG2789 2 x DPDT 0.4 87 0.81 X X 75 49 96 >2 X
DG2735, DG2736 2 x SPDT 0.6 55 16V X X 80 53 60 >2 X
DG2753 3 x SPDT 0.7 25 35 16V X X 60 90 90 100 X X
DG2741, DG2742, DG2743 2 x SPST 0.8 6 81 X X - 50 56 89 >6 X X
DG2012 1 x SPDT 1 7 22 X X 65 63 64 > 20 X
DG2041, DG2042, DG2043 4 x SPDT 1 1 4 X X 82 63 94 >20 X X
DG2612, DG2613 WITH 2 x SPST 1 24 3 X X X X 63 46 42 2 X
DG2750 WITH NEGATIVE SWING 2 x SPDT 1.1 25 X X 65 84 X
DG2511 1 x SPDT 1.3 3 21 X X 43 58 64 >10 X
DG9424, DG9425, DG9426 4 x SPDT 1.8 38 49 X X X 57 56 77 - X
DG9421, DG9422 1 x SPST 2 320 32 X X X 45 60 - - X
DG2032 (2:1 MUX) 2 x SPDT 2.4 38 15 X X 59 78 82 > 20 X
DG2016, DG2026 (2:1 MUX) 2 x SPDT 2.4 79 14 X X 52 81 82 > 20 X X
DG3516, DG3517 (2:1 MUX) 2 x SPDT 25 1 12 X X 52 74 74 300 X
DG2001 1 x SPDT 3 1 17 X X X 53 7 70 720 X
DG9408 8:1 MUX 4 29 23 X X X 70 80 85 - X
DG409 Dual 4:1 MUX 4 29 23 X X X 70 80 85 -
DG2034 4:1 MUX 4 5 14 X 45 73 77 >10 X
DG2303 1 x SPDT 5 0.5 9 X X X X 50 - > 200 X
DG2307 1 x SPDT 5 7 6.5 X > 60 >60 250 X
DG2737, DG2738, DG2739 USB 2 x SPST 6 10.4 44 X 60 79 109 720 X
DG2018 4 x SPST 6 3 9 X X 65 54 53 150 X
DG3157/ WITH POWER DOWN SPDT 6 7 7 X X 60 57 64 300 X
DG2720 USB 2 x SPDT 6 2.6 X X 30 30 700 X
DG2721 2 x SPDT 7 0.5 4 X X X X 30 30 45 500
DG2722 USB DPDT 7 0.5 1.3 X X 30 30 45 900 X
DG2723 USB 2 x SPDT 7 0.5 25 X X X X 30 30 45 700 v
DG9411 1 x SPDT 7 5 7 X X X X 50 > 200 X
DG3157 1 x SPDT 8 7 7 16V X X X 58 59  >250 X
DG408L 8:1 MUX 17 1 6 X X X 55 70 82 - X X
DG409L Dual 4:1 MUX 17 1 6 X X 55 70 82 - X X
DG9432, DG9433, DG9434 2 x SPST 19 0.36 75 X X 35 76 96 - X X
DG411L 4 x SPST 20 5 5 X X X 50 7 95 - X X
DG9051 8:1 MUX 30 38 4 X X X 90 98 98 = X
DG9052 Dual 4:1 MUX 30 38 4 X X X 90 98 98 - X
DG9053 Triple 2:1 MUX 30 38 4 X X X 90 98 98 - X
DG4051A 8:1 MUX 60 2 2 X X X 175 90 90 330 X X X
DG4052A Dual 4:1 MUX 60 2 2 X X X 50 90 90 450 X X X
DG4053A Triple 2:1 MUX 60 2 2 X X X 175 90 90 730 X X X
DG636 2 x SPDT 85 1.2 5 X X X 130 > 90 >90 610 X X
DG611A, DG612A, DG613A 4 x SPST 85 0.5 5 X X X 45 >85 >90 680 X X
DG604 4:1 MUX 85 1 5 X X X 80 >75 >70 280 X X

DG2735 Leakage Current _ ™ ——— 10 % DG2735 Supply Current

z e e s s i z s e s I
vs. Temperature - = Z foo—___ L _Z L vs. Temperature
3 = % 7

— —
S — — T
T 1 T 1

-60 -40 -20 0 20 40 60 8 100

= ——
— -
-60 -40 -20 0 20 40 60 80 100
Temperature (°C
Temperature (C) P o
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LOW CHARGE INJECTION: 0.5 pC to 7 pC V-ISHAY®

For precision measurements and testing, with low capacitance

Characterization

Basic Parameters Dynamic Performance Package Options
Voltages

Charge Co:

el fon njection (PF)

uration (Q)otyp

QFN/DFN
SC-70/SC89
MICRO FOOT

(PC) typ  typ =
(o)
DG2722 USB DPDT 7 0.5 13 X X 30 30 45 900
DG2723 USB 2 x SPDT 7 0.5 25 X X 30 30 45 700
DG611A, DG612A, DG613A 4 x SPST 85 0.5 5 X X X X 45 > 85 > 90 680 X
DG2303 1 x SPDT 5 0.5 9 X X 50 = > 200 X
DG9432, DG9433, DG9434 2 x SPST 19 0.36 8 X X X 35 76 96 = X X
DG604 4:1 MUX 85 1 5 X X X X 80 >75 >70 280 X X
DG444 4 x SPST 50 1 4 X X X 250 60 75 = X
DG441 4 x SPST 50 1 4 X X X 250 60 100 = X
DG213 4 x SPST 45 1 5 X X X 130 70 75 = X X
DG201B 4 x SPST 45 1 5 X X X 300 70 75 = X X
DG211B, DG212B 4 x SPST 45 1 5 X X X 300 70 75 = X X
DG408L 8:1 MUX 17 1 6 X X X X 55 70 82 = X X
DG409L Dual 4:1 MUX 17 1 6 X X X X 55 70 82 = X X
DG2001 1 x SPDT 3 1 17 X X 53 7 70 720 X
DG3516, DG3517 (2:1 MUX) PRSI 2.5 1 12 X X 52 74 74 300 X
DG2041, DG2042, DG2043 4 x SPDT 1 1 4 X X 82 63 94 >20 X X
DG636 2 x SPDT 85 12 5 X X X X 130 > 90 > 90 610 X X
DG4051A 8:1 MUX 60 2 2 X X X X 175 90 90 330 X X
DG4052A Dual 4:1 MUX 60 2 2 X X X X 50 90 90 450 X X
DG4053A Triple 2.1 MUX 60 2 2 X X X 175 90 90 730 X X
DG447, DG448 1 x SPST 17 2 19 X =8V 130 72 N/A = X
DG333A SPDT 25 2 8 X =8V 175 72 80 = X
DG2018 4 x SPST 6 3 9 65 54 53 150 X
DG2511 1 x SPDT 1.3 3 21 43 58 64 >10 X
DG611, DG612, DG613 4 x SPST 18 4 3 X X X 35 93 98 500
DG508B 8:1 MUX 180 2 13 X X X 250 - 81 - 88 250
DG509B Dual 4:1 MUX 180 2 8 X X X 250 - 81 - 88 250
DG449 1 x SPDT 38 5 8 X X X 146 69 80 = X
DG411 4 x SPST 25 5 9 X X X 175 68 85 =
DG411L 4 x SPST 20 5 5 X X X 50 7 95 = X
DG9411 1 x SPDT 7 5 7 X 50 > 200 X
DG2034 4:1 MUX 4 5 14 X 45 73 7 >10 X X
DG3157 1 x SPDT 8 7 7 X 58 59 > 250
DG2307 1 x SPDT 5 7 7 X > 60 > 60 250
DG2012 1 x SPDT 1 7 22 X 65 63 64 >20
Charge Injection Test Circuit +5V 275 [ ocaorh DG4051A Charge Injection vs.
7 . 10 Analog Voltage
. JESPryEESE
[‘VV\I—;UI/‘_TO Vo £ o025 |
| . 000 ! !
Vg = IN 1 CL 2 025 Vog=+30V — Vgo=+5.0V -
—-|__3V I1nF 5:0_50 Vee=0V | Vgg=0V |
GND V- 5 -075
— — g -1.00
J_ é -1.25
-1.50
— — -5V -1.75

-2.00
-5 -4 -3 -2 -1 0 1 2 3 4 5

Vs - Analog Voltage (V)

DISCLAIMER All product specifications and data are subject to change without notice. Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained herein or in any other disclosure relating to any product. Vishay disclaims any and all liability arising out of the use
or application of any product described herein or of any information provided herein to the maximum extent permitted by law. The product specifications do not expand or otherwise modify Vishay’s terms and
conditions of purchase, including but not limited to the warranty expressed therein, which apply to these products. No license, express or implied, by estoppel or otherwise, to any intellectual property rights is
granted by this document or by any conduct of Vishay. The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications unless otherwise expressly indicated. Customers
using or selling Vishay products not expressly indicated for use in such applications do so entirely at their own risk and agree to fully indemnify Vishay for any damages arising or resulting from such use or sale.
Please contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such applications. Product names and markings noted herein may be trademarks of their
respective owners.
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SEMICONDUCTORS:
Rectifiers ® High-Power Diodes and Thyristors ¢ Small-Signal Diodes ® Zener and Suppressor Diodes
® FETs e Optoelectronics ® ICs ® Modules

PASSIVE COMPONENTS:
Resistive Products ® Magnetics e Capacitors ® Strain Gage Transducers and Stress Analysis Systems

One of the World’s Largest Manufacturers of
Discrete Semiconductors and Passive Components

WORLDWIDE SALES CONTACTS

THE AMERICAS EUROPE

UNITED STATES GERMANY

VISHAY AMERICAS VISHAY ELECTRONIC GMBH

ONE GREENWICH PLACE GEHEIMRAT-ROSENTHAL-STR. 100
SHELTON, CT 06484 95100 SELB

UNITED STATES GERMANY

PH: +1-402-563-6866 PH: +49-9287-71-0

FAX: +1-402-563-6296 FAX: +49-9287-70435

ASIA FRANCE

SINGAPORE ________ VISHAYSA
VISHAY INTERTECHNOLOGY ASIA PTE LTD. 199, BLVD DE LA MADELEINE
37A TAMPINES STREET 92 #07-00 06003 NICE, CEDEX 1

SINGAPORE 528886 FR.ANCE
PH: +65-6788-6668 PH: +33-4-9337-2920

FAX: +65-6788-0988 FAX: +33-4-9337-2997

P.R. CHINA UNITED KINGDOM

VISHAY TRADING (SHANGHAI) CO., LTD. VISHAY LTD.

15D, SUN TONG INFOPORT PLAZA SUITE 6C, TOWER HOUSE
55 HUAI HAL WEST ROAD ST. CATHERINE’S COURT

SHANGHAI 200030 SUNDERLAND ENTERPRISE PARK

PR. CHINA SUNDERLAND SR5 3XJ
PH: +86-21-5258 5000 UNITED KINGDOM

FAX: +86-21-5258 7979 PH: +44-191-516-8584
FAX: +44-191-549-9556

JAPAN

VISHAY JAPAN CO., LTD.
MG IKENOHATA BLDG. 4F
1-2-18, IKENOHATA
TAITO-KU

TOKYO 110-0008

JAPAN

PH: +81-3-5832-6210
FAX: +81-3-5832-6260

VMN-SG2134-0908

VISHAY.

www.vishay.com



