


Introduction

Maxim is a full line supplier of analog switches and
multiplexers. These include improved versions of
industry standard “DG”, “HI” and “IH" series devices
as well as several new proprietary designs. Maxim’s
goal is to develop products which continue to
advance the state of the art in analog signal switching
in applications such as data acquisition, signal
processing, test systems, and communications.

Some of the significant product advances introduced
in this data book include:

e Majorimprovements in the level of overvoltage pro-
tection provided by Maxim’s new Fault Protected
analog multiplexers (MAX358/59/68/69). Particularly
significant is that Maxim’s Fault Protected products
continue to protect input and output signal sources
even after power to the multiplexer has been
removed.

e More switches per package which allows for reduced
board space andincreased reliability due to reduced
component count (MAX333).

e Very fast switching speeds coupled with guaranteed
break-before-make action (MAX334).

¢ New switch configurations which provide major
increases in high frequency crosstalk rejection and
off isolation for video switches and multiplexers
(IH5341/52 and MAX310/311).

¢ Reduced power consumption and the elimination
of exira iogic power suppiies on virtuaiiy aii second
source analog switch products.

Maxim will continue to serve data acquisition de-

signers with new products offering the highest

standards of performance, quality and reliability. We

appreciate the opportunity to serve you.

Analog Switches and Multiplexers

The Maxim Advantage™

The “Maxim Advantage” on second source products
signifies an up graded quality level. At no additional
cost Maxim offers a second source device that is
subjected to the following: guaranteed performance
over temperature along with tighter test specifications
on many key parameters, and device enhancements,
when needed, that result in improved performance
without changing the functionality.

These Maxim Advantages are listed on the “Maxim
Advantage” page (usually the third page of the data
sheet) and are highlighted (shaded) in the Electrical
Characteristics table. For reference purposes, the
original manufacturer's Electrical Characteristics are
reproduced on the page facing the “Maxim Advantage”
page.

In addition to these advantages, Maxim provides
enhanced Product Conditioning and Qualification at
no additional cost, as described in the “Package Unit
Process Flow” section (Page A-1).
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Maxim Complete Product Listing

(Contact Maxim, its Rep it or Distril Listed in the A dix for a Full Line Data Book)

A/D Converters

MAX130
MAX131
MAX133
MAX134
MAX136
MAX138
MAX139
MAX140
MAX150
MAX154
MAX158
MAX160
MAX161
MAX162
MAX172
MAX7129
AD578
AD7572
AD7574
AD7575
AD7576
AD7581
AD7820
AD7824
AD7828

ADCNQ2N
M

[DAWIV e 74V}

ICL7106
ICL7107
ICL7109
ICL7116
ICL7117
ICL7126
ICL7129A
ICL7135
ICL7136
ICL7137

3% Digit A/D Converter with Bandgap Reference

3% Digit A/D Converter with Bandgap Reference

3% Digit Digital Multimeter Circuit

3% Digit uP Compatible DMM Circuit

Low Power 3% Digit A/D Converter with LCD Display Hold

3% Digit A/D Converter with Bandgap Reference and Charge Pump Voltage Converter
3% Digit A/D Converter with Bandgap Reference and Charge Pump Voltage Converter
3% Digit A/D Converter with Bandgap Reference and Charge Pump Voltage Converter
CMOS 1.3us 8 Bit A/D Converter with Voltage Reference and Track/Hold
CMOS 2.0us 8 Bit A/D Converter with 4 Channel Multiplexer

CMOS 2.0us 8 Bit A/D Converter with 8 Channel Multiplexer

CMOS uP Compatible 4us 8 Bit A/D Converter

CMOS 20us 8 Bit 8 Channel Data Acquisition System

CMOS High Speed 3us 12 Bit A/D Converter with Voltage Reference

CMOS 10us 12 Bit A/D Converter with Voltage Reference

4% Digit Single-Chip A/D Converter with Multiplexed LCD Drivers

High Speed 3us 12 Bit A/D Converter

CMOS High Speed 5 & 12us 12 Bit A/D Converter with Voltage Reference
CMOS uP Compatible 8 Bit A/D Converter

CMOS uP Compatible 5us A/D Converter

CMOS uP Compatible 10us A/D Converter

CMOS 8 Bit 8 Channel Data Acquisition System

CMOS High Speed 8 Bit A/D Converter with Track/Hold

CMOS High Speed 8 Bit A/D Converter with 4 Channel Multiplexer

CMOS High Speed 8 Bit A/D Converter with 8 Channel Multiplexer

CMOS High Speed 8 Bit A/D Converter with Track/Hold

3'% Digit A/D Converter with Direct LCD Drivers

3% Digit A/D Converter with Direct LCD Drivers

12 Bit A/D Converter with Three-State Binary Outputs

3'% Digit A/D Converter with LCD Display Hold

3'% Digit A/D Converter with LED Display Hold

Low Power, 3" Digit A/D Converter with Direct LCD Drivers

Low Noise, 4% Digit Single-Chip A/D Converter with Multiplexed LCD Drivers
4% Digit A/D Converter with Multiplexed BCD Outputs

Low Power, 3" Digit A/D Converter with Direct LCD Drivers

Low Power, 3% Digit A/D Converter with Direct LED Drivers

D/A Converters

MAX500
MAX7624
MAX7645
ADS6B5A
ADSGBA
AD7224
AD7225
AD7226
AD7228
AD7520
AD7521
AD7523
AD7524
AD7528
AD7530

iv

CMOS Quad, Serial Interface, 8 Bit D/A Converter

CMOS 8 Bit Buffered Multiplying D/A Converter

CMOS 12 Bit Buffered Multiplying D/A Converter

High Speed 12 Bit Monolithic D/A Converter with Voltage Reference
High Speed 12 Bit Monolithic D/A Converter

CMOS Double Buffered 8 Bit D/A Converter with Voltage Output Amplifier
CMOS Quad 8 Bit D/A Converter with Voltage Output Amplifier
CMOS Quad 8 Bit D/A Converter with Voltage Output Amplifier
CMOS Octal 8 Bit D/A Converter

CMOS 10 Bit Multiplying D/A Converter

CMOS 12 Bit Multiplying D/A Converter

CMOS 8 Bit Multiplying D/A Converter

CMOS 8 Bit Buffered Muitiplying D/A Converter

CMOS Dual 8 Bit Buffered Multiplying D/A Converter

CMOS 10 Bit Multiplying D/A Converter
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Maxim Complete Product Listing (continued)

AD7531
AD7533
AD7534
AD7535
AD7536
AD7541
AD7541A
AD7542
AD7543
AD7545
AD7545A
AD7548
AD7628

(Contact Maxim, its Representatives or Distributors Listed in the Appendix for a Full Line Data Book)

CMOS 12 Bit Multiplying D/A Converter

CMOS Low Cost 10 Bit Multiplying D/A Converter
uP Compatible 14 Bit D/A Converter

uP Compatible 14 Bit D/A Converter

uP Compatible 14 Bit D/A Converter

CMOS 12 Bit Multiplying D/A Converter

CMOS 12 Bit Multiplying D/A Converter

CMOS 12 Bit uP-Compatible D/A Converter
CMOS 12 Bit Serial Input D/A Converter

CMOS 12 Bit Buffered Multiplying D/A Converter
CMOS 12 Bit Buffered Multiplying D/A Converter
CMOS 8 Bit uP Compatible 12 Bit D/A Converter
CMOS Dual 8 Bit Buffered Multiplying D/A Converter

Voltage References

MAX670
MAX671
MAX672
MAX673
AD580
ADS581
AD584
AD2700
AD2701
AD2710
ICL8069
REFO1
REF02

+10V Precision Kelvin Sensed Reference, 3 ppm/°C
+10V Precision Kelvin Sensed Reference, 1 ppm/°C
+10V Precision Voltage Reference, 5 ppm/°C

+5V Precision Voltage Reference, 5 ppm/°C
Precision 2.5V Reference

Precision 10V Reference

Pin Programmable 10V, 7.5V, 5V, 2.5V Precision Voltage Reference
+10 Volt Precision Reference, 3 ppm/°C

-10 Volt Precision Reference, 3 ppm/°C

+10 Volt Precision Reference, 1 ppm/°C

1.2V Voltage Reference

+10V Precision Voltage Reference

+5V Precision Voltage Reference

True RMS-to-DC Converters

ADS536A
ADG636

True RMS-to-DC Converter
True RMS-to-DC Converter

Operational Amplifiers and Buffers

MAX400
MAX420
MAX421
MAX422
MAX423
MAX430
MAX432
MAX450
MAX451
MAX452
MAX453
MAX454
MAX455
MAX457
MAX460
AD3554

BB3553

BB3554

ICL7611

ICL7612
ICL7614

Ultra Low Offset Operational Amplifier

+15V Chopper Stabilized Operational Amplifier

+15V Chopper Stabilized Operational Amplifier

Low Power, £15V Chopper Stabilized Operational Amplifier
Low Power, +15V Chopper Stabilized Operational Amplifier
+15V Chopper Stabilized Operational Amplifier

Low Power, +15V Chopper Stabilized Operational Amplifier
10MHz CMOS Video Amplifier

Low Bias Current 10MHz Video Amplifier

50MHz CMOS Video Amplifier

2 Channel Mux'ed 50MHz Video Amplifier

4 Channel Mux’ed 50MHz Video Amplifier

8 Channel Mux’ed 50MHz Video Amplifier

Dual 70MHz CMOS Video Amplifier

High Accuracy Fast Buffer

Wideband, Fast-Settling Operational Amplifier

Very Fast Buffer Amplifier

Wideband, Fast Settling Operational Amplifier

L.ow Power, Single Operational Amplifier

Low Power, Single Operational Amplifier

Low Power, Single Operational Amplifier
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Maxim Complete Product Listing (continued)

ICL7616
ICL7621
ICL7622
ICL7631
ICL7632
ICL7641
ICL7642
ICL7650/B
ICL7652/B
LHO033/A
LHO063
LHO101
LT1001
OPO7
PGA100

(Contact Maxim, its Representatives or Distributors Listed in the Appendix for a Full Line Data Book)

Low Power, Single Operational Amplifier
Low Power, Dual Operational Amplifier
Low Power, Dual Operational Amplifier
Low Power, Triple Operational Amplifier
Low Power, Triple Operational Amplifier
Low Power, Quad Operational Amplifier
Low Power, Quad Operational Amplifier
Chopper Stabilized Operational Amplifier
Chopper Stabilized Operational Amplifier
Fast Buffer Amplifier

Very Fast Buffer Amplifier

Power Operational Amplifier

Low Offset Operational Amplifier
Precision Operational Amplifier
Programmable Gain Amplifier

Power Supply Circuits

MAX600
MAX601
MAX602
MAX610
MAX611
MAX612
MAX626
MAX627
MAX628
MAX630/4193
MAX631
MAX632
MAX633
MAX634/4391
MAX635
MAX636
MAX637
MAX638
MAX641
MAX642
MAX643
MAX644
MAXG45
MAX646
MAX647
MAX663
MAX664
MAX666
MAX680
MAX681
MAX690
MAX691
MAX692
MAX693
MAX694
MAX695
MAX696

vi

Low Cost AC-DC Regulator (110/220VAC to 5VDC — Full Wave)

Low Cost AC-DC Reguiator (110/220VAC to 5VDC — Half Wave)

Low Cost AC-DC Regulator (8V RMS to 5VDC — Full Wave)

AC-DC Regulator (110/220VAC to 5VDC — Full Wave)

AC-DC Regulator (110/220VAC to 5VDC — Half Wave)

AC-DC Regulator (8V RMS to 5VDC — Full Wave)

Dual Power MOSFET Driver

Dual Power MOSFET Driver

Dual Power MOSFET Driver

CMOS Micropower Step-up Switching Regulator

CMOS +5V Fixed/Adjustable Output Step-up Switching Regulator
CMOS +12V Fixed/Adjustable Output Step-up Switching Regulator
CMOS +15V Fixed/Adjustable Output Step-up Switching Regulator
CMOS Micropower Inverting Switching Regulator

CMOS -5V Fixed/Adjustable Output Inverting Switching Regulator
CMOS -12V Fixed/Adjustable Output Inverting Switching Regulator
CMOS -15V Fixed/Adjustable Output Inverting Switching Regulator
CMOS +5V Fixed/Adjustable Step-down Switching Regulator

CMOS +5V Fixed/Adjustable 10 Watt Step-up Switching Regulator
CMOS +12V Fixed/Adjustable 10 Watt Step-up Switching Regulator
CMOS +15V Fixed/Adjustable 10 Watt Step-up Switching Regulator
CMOS 1V to +5V Output Step-up Switching Converter

CMOS 2.5V to +5V Output Step-up Switching Converter

CMOS Low Voltage, High Power +5V Output Step-up Switching Converter
CMOS Low Voitage, High Power +3V Output Step-up Switching Converter
CMOS +5V/Adjustable Micropower Positive Voltage Regulator

CMOS -5V/Adjustable Micropower Negative Voltage Regulator

CMOS +5V/Adjustable Voltage Regulator with Low Battery Detect

+5V to £10V Voltage Converter

+5V to =10V Voltage Converter

Microprocessor Watchdog/Battery Switchover/Reset Generator
Microprocessor Watchdog/Battery Switchover/Reset Generator
Microprocessor Watchdog/Battery Switchover/Reset Generator
Microprocessor Watchdog/Battery Switchover/Reset Generator
Microprocessor Supervisory Circuit/Battery Switchover/Reset Generator
Microprocessor Supervisory Circuit/Battery Switchover/Reset Generator
Microprocessor Supervisory Circuit/Battery Switchover/Programmable Reset
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Maxim Complete Product Listing (continued)

MAX697
MAX8211
MAX8212
ICL7660
ICL7662
ICL7663
ICL7664
ICL7665
ICL7667
Si7661
TSC426
TSC427
TSC428

(Contact Maxim, its Representatives or Distributors Listed in the Appendix for a Full Line Data Book)

Microprocessor Supervisory Circuit/Programmable Reset
Programmable Voltage Detector

Programmable Voltage Detector

+5V to -5V Voltage Converter

+15V to -15V Voltage Converter

Low Power, Programmable Positive Voltage Regulator
Low Power, Programmable Negative Voltage Regulator
Low Power Under/Over-voltage Detector

Dual Power MOSFET Driver

+15V to -15V Voltage Converter

Dual Power MOSFET Driver

Dual Power MOSFET Driver

Dual Power MOSFET Driver

Display Drivers/Counters

MAX7231 8 Digit Triplexed LCD Decoder/Driver

MAX7232 10 Digit Triplexed LCD Decoder/Driver

MAX7233 4 Character Triplexed LCD Decodet/Driver

MAX7234 5 Character Triplexed LCD Decoder/Driver

ICM7211 4 Digit LCD Decoder/Driver

ICM7212 4 Digit LED Decoder/Driver

ICM7217 4 Digit LED Presettable Up/Down Counter

ICM7218 8 Digit Multiplexed LED Decoder/Driver

ICM7224 4% Digit LCD High Speed Counter/Decoder/Driver

ICM7225 4% Digit LED High Speed Counter/Decoder/Driver

ICM7228 8 Digit LED Display Driver

MM74C945 4 Digit Up/Down Counter/Decoder/Driver

MM74C947 4 Digit Up/Down Counter/Decoder/Driver

Timers/Counters

ICM7240 Programmable RC Timer/Counter

ICM7242 Fixed RC Timer/Counter

ICM7250 Programmable RC Timer/Counter

ICM7260 Programmabie RC Timer/Counter

ICM7555 Low Power, General Purpose Timer

ICM7556 Low Power, General Purpose Dual Timer

Interface

MAX230 +5V Powered, Five RS-232 Transmitters with Power Shutdown

MAX231 +6V and +12V Powered, Dual RS-232 Transmitters and Receivers

MAX232 +5V Powered, Dual RS-232 Transmitters and Receivers

MAX232A +5V Powered, Dual, High Slew Rate RS-232 Transmitters/Receivers

MAX233 No External Component +5V Powered, Dual RS-232 Transmitters and Receivers

MAX233A No External Component +5V Powered, Dual, High Slew Rate
RS-232 Transmitters/Receivers

MAX234 +5V Powered, Quad RS-232 Transmitters

MAX235 No External Component +5V Powered, Five RS-232 Transmitters and Receivers
with Power Shutdown and Receiver Three-State Enable

MAX236 +5V Powered, Four RS-232 Transmitters and Three RS-232 Receivers
with Power Shutdown and Receiver Three-State Enable

MAX237 +5V Powered, Five RS-232 Transmitters and Three RS-232 Receivers

MAX238 +5V Powered, Quad RS-232 Transmitters and Receivers

MAX239 +5V and +12V Powered, Three RS-232 Transmitters and Five RS-232 Receivers

with Three-State Receiver Enable
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MAX240
MAX241
MAX242
MAX?243
MAX250

MAX251
MAX1080

Maxim Complete Product Listing (continued)

(Contact Maxim, its Rep it or Distril Listed in the A dix for a Full Line Data Book)

+5V Powered, Five RS-232 Transmitters and Receivers with Power Shutdown and
Receiver Three-State Enable in Plastic Flatpack

+5V Powered, Four Transmitters, Five Receivers with Power Shutdown and
Receiver Three-State Enable in 28 Pin Small Outline

+5V Powered Dual RS-232 Transmitters/Receivers with Shutdown and
Receiver Three-State Enable

+5V Powered RS-232 Transmitter/Receiver with Shutdown, One Receiver Has
Negative Threshold

Isolated, General Purpose Driver/Receiver/Power Supply

Isolated, Dual RS-232 Drivers/Receivers

+5V Powered RS-232 Transmitter/Receiver with Shutdown

Switched Capacitor Filters

MAX260
MAX261

MAX262
MAX263
MAX264
MAX265
MAX266
MAX267
MAX268
MAX280
LTC1062
MF10

uP Programmable Universal Switch Capacitor Filter
uP Programmable Universal Switch Capacitor Filter
uP Programmable Universal Switch Capacitor Filter
Pin Programmable Universal Filter

Pin Programmable Universal Filter

Resistor/Pin Programmed Universal Active Filter
Resistor/Pin Programmed Universal Active Filter
Pin Programmable Bandpass Filter

Pin Programmable Bandpass Filter

5th Order, Zero DC Error, Lowpass Filter

5th Order, Zero DC Error, Lowpass Filter

Dual Second Order Universal Switch Capacitor Filter

Anaiog Muliipiexers

MAX310
MAX311
MAX358
MAX359
MAX368
MAX369
AD7506
AD7507
DG506A
DG507A
DG508A
DG509A
HI-508A
HI-509A
IH5108
1H5208
IH6108
IH6116
1H6208
IH6216

RF/Video 8 Channei Muitiplexei/Demultipiexer

RF/Video Differential 4 Channel Multiplexer/Demultiplexer
Fault Protected 8 Channel Multiplexer

Fault Protected Differential 4 Channel Multiplexer

Fault Protected 8 Channel Multiplexer with Address Latches
Fault Protected Differential 4 Channel Multiplexer with Address Latches
16 Channel CMOS Analog Multiplexer

Differential 8 Channel CMOS Analog Multiplexer

16 Channel CMOS Analog Multiplexer

Differential 8 Channel CMOS Analog Multiplexer

8 Channel CMOS Analog Multiplexer

Differential 4 Channel CMOS Analog Multiplexer

Fault Protected 8 Channel Multiplexer

Fault Protected Differential 4 Channel Multiplexer

See MAX358

See MAX359

See DG508A

See DG506A

See DG509A

See DG507A

Analog Switches

MAX331
MAX332
MAX333
MAX334
MAX341
MAX343

viii

Quad SPST Normally Closed CMOS Analog Switch

Quad SPST Normally Open CMOS Analog Switch

Quad SPDT CMOS Analog Switch

High Speed Break-Before-Make Quad SPST Analog Switch
Dual SPST High Voltage CMOS Analog Switch

Dual SPDT High Voltage CMOS Analog Switch
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Maxim Complete Product Listing (continued)

MAX345
MAX348
DG200/A
DG201A
DG202
DG211
DG212
DG300/A
DG301/A
DG302/A
DG303/A
DG304/A
DG305/A
DG306/A
DG307/A
DG381/A
DG384/A
DG387/A
DG390/A
1H5040
IH5041
IH5042
IH5043
IH5044
1H5045
IH5048
IH5049
IH5050
IH5051
1H5140
IH5141
1H5142
IH5143
1H5144
1H5145
IH5341
1H5352

(Contact Maxim, its Representatives or Distributors Listed in the Appendix for a Full Line Data Book)

Dual DPST High Voltage CMOS Analog Switch

Low Ron Dual SPST High Voltage CMOS Analog Switch

Dual SPDT CMOS Analog Switch

Quad SPST Normally Closed CMOS Analog Switch

Quad SPST Normally Open CMOS Analog Switch

Quad SPST Normally Closed CMOS Analog Switch

Quad SPST Normally Open CMOS Analog Switch

TTL Compatible CMOS Analog Switch

TTL Compatible CMOS Analog Switch

TTL Compatible CMOS Analog Switch

TTL Compatible CMOS Analog Switch

CMOS Analog Switch

CMOS Analog Switch

CMOS Analog Switch

CMOS Analog Switch

General Purpose CMOS Analog Switch

General Purpose CMOS Analog Switch

General Purpose CMOS Analog Switch

General Purpose CMOS Analog Switch

SPST Normally Open CMOS Analog Switch

Dual SPST Normally Open CMOS Analog Switch

SPDT CMOS Analog Switch

Dual SPDT CMOS Analog Switch

DPST Normally Open CMOS Analog Switch

Dual DPST Normally Open CMOS Analog Switch

Low Charge Injection Dual SPST Normally Open Analog Switch
Low Charge Injection Dual DPST Normally Open Analog Switch
Low Charge Injection SPDT Analog Switch

Low Charge Injection Dual SPDT Analog Switch

Low Power Fast SPST Normally Open CMOS Analog Switch
Low Power Fast Dual SPST Normally Open CMOS Analog Switch
Low Power Fast SPDT CMOS Analog Switch

Low Power Fast Dual SPDT CMOS Analog Switch

Low Power Fast DPST Normally Open CMOS Analog Switch
Low Power Fast Dual DPST Normally Open CMOS Analog Switch
Dual SPST Normally Open RF/Video Switch

Quad SPST Normally Open RF/Video Switch
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Analog Multiplexers

Part DS(ON) Ip(orr) ton) Vii/Viy Analog Signal Page
Number Function (Q max) (nA max) (us max) V) Voltage Range Features No.
MAX358 10f8 1500 2 1us 0.8/24  -12.5V to +13.5V Fault Protected to +35V 1-9
MAX359 20f8 1500 2 1us 0.8/24  -12.5V to +13.5V Fault Protected to +35V 1-9
MAX368 10f8 1500 2 1us 0.8/24  -125V to +13.5V  Fault Protected w/ Latches 1-21
MAX369 2 0of 8 1500 2 1us 0.8/24  -125V to +13.5V  Fault Protected w/ Latches 1-21
AD7506 10f 16 400 5 1us 0.8/2.4 +15Vv Industry Standard 1-33
AD7507 2 of 16 400 5 1us 0.8/2.4 +15V Industry Standard 1-33
DG506A 1 of 16 400 5 1us 0.8/2.4 +15V Industry Standard 1-37
DG507A 2 of 16 400 5 1us 0.8/2.4 +15V Industry Standard 1-37
DG508A 10f8 300 2 1us 0.8/2.4 +15V Industry Standard 1-43
DG509A 20of 8 300 2 1us 0.8/2.4 +15V Industry Standard 1-43
HI508A 10of 8 1500 2 1us 0.8/2.4  -12.5V to +13.5V Fault Protected 1-9
HI509A 2 0of 8 1500 2 1us 0.8/24  -12.5V to +13.5V Fault Protected 1-9
IH5108  See MAX358 1-9
IH5208  See MAX359 1-9
IH6108  See DG508A 1-43
IH6116  See DG506A 1-37
IH6208 See DG509A 1-43
IH6216  See DG507A 1-37

Video Switching Products

Part TDS(ON) Io(oFF) ton) Vie/Viy Analog Signal Page
Number Function* {Q max) (nA max) (us max) {V) Voitage Range Features No.
MAX310 i of 8 Mux 250 10 1.5us 0.8/2.4 +12/-15V 70dB Isolation at 10MHz 11
MAX311 2 of 8 Mux 250 10 1.5us 0.8/2.4 +12/-15V 70dB Isolation at 10MHz 11
MAX453 1 of 2 Mux Buffered Output 10 0.12us 0.8/2.4 +2Vv On-Chip Output Amp Ask for
MAX454 1 of 4 Mux Buffered Output 10 0.12us 0.8/2.4 +2Vv On-Chip Output Amp Data
MAX455 1 of 8 Mux Buffered Output 10 0.12us 0.8/24 +2v On-Chip Output Amp Sheet
IH5341 2 SPST NO 75 0.5 300 150 0.8/2.4 70dB lIsolation 2-67
IH5352 4 SPST NO 75 0.5 300 150 0.8/2.4 at 10MHz 2-67

* NO — Normally Open

) MAXIM




Analog Switches

Part ps(oN) IborF) ton) torr) Vi/Viy  Supply Current Page
Number Function* (Q max) (nA max) (ns max) (ns max) V) (I'/I- mA max) Features No.
MAX331 4 SPST NC 175 5 600 450 0.8/2.4 0.01/0.01 Improved DG201 241

MAX332 4 SPST NO 175 5 600 450 0.8/2.4 0.01/0.01 Improved DG202 2-9

MAX333 4 SPDT 175 5 1000 500 0.8/2.4 0.25/0.25 Most switches/pkg 2417
MAX334 4 SPST NC 50 1 120 75 0.8/3.0 High speed, with 2-21

) break before make

DG200A 2 SPST NC 70 2 1000 500 0.8/2.4 0.3/0.01 Low Power 2-31
DG201A 4 SPST NC 175 5 600 450 0.8/2.4 0.1/01 Low Power 241

DG202 4 SPST NO 175 5 600 450 0.8/2.4 0.1/01 Normally Open 2-9

DG211 4 SPST NC 175 5 1000 500 0.8/2.4 0.1/01 No Vi oagic Supply 2-1

DG212 4 SPST NO 175 5 1000 500 0.8/2.4 0.1/0.1 Normally Open 2-9

DG300/A 2 SPST NO 50 5 300 250 0.8/2.4 0.5/01 2.4V, Low Ry 2-37
DG301/A SPDT 50 5 300 250 0.8/2.4 0.5/0.1 2.4V, Low Ry 2-37
DG302/A 2 SPST NO 50 5 300 250 0.8/2.4 0.5/041 2.4V, Low Rpy 2-37
DG303/A DPDT 50 5 300 250 0.8/2.4 0.5/0.1 2.4V, Low Rpy 2-37
DG304/A 2 SPST NO 50 5 250 150 3.5/11 0.5/0.1 CMOS Logic levels, 2-43
DG305/A SPDT 50 5 250 150 3.5/11 0.5/01 High speed, 2-43
DG306/A 2 DPST NO 50 5 250 150 3.5/11 0.5/0.1 Low Roy 2-43
DG307/A 2 DPDT 50 5 250 150 3.5/11 0.5/0.1 2-43
DG381/A 2 SPST NC 50 5 300 250 0.8/4.0 0.5/0.1 Low Royn 2-49
DG384/A 2 DPDT NO 50 5 300 250 0.8/4.0 0.5/0.1 Low Royn 2-49
DG387/A SPDT 50 5 300 250 0.8/4.0 0.5/0.1 Low Roy 2-49
DG390/A 2 SPDT 50 5 300 250 0.8/4.0 0.5/0.1 Low Roy 2-49
IH5040 SPST NO 80 5 400 200 0.8/2.4 0.01/0.01 Very Low Power 2-55
1H5041 2 SPST NO 80 5 400 200 0.8/2.4 0.01/0.01 Very Low Power 2-55
1H5042 SPDT 80 5 400 200 0.8/2.4 0.01/0.01 Very Low Power 2-55
1H5043 2 SPDT 80 5 400 200 0.8/2.4 0.01/0.01 Very Low Power 2-55
IH5044 DPST NO 80 5 400 200 0.8/2.4 0.01/0.01 Very Low Power 2-55
IH5045 2 DPST NO 80 5 400 200 0.8/2.4 0.01/0.01 Very Low Power 2-55
1H5048 SPDT NO 45 5 1000 500 0.8/2.4 0.01/0.01 Low Charge Injection 2-59
1H5049 2 SPST NO 45 5 1000 500 0.8/2.4 0.01/0.01 Low Charge Injection 2-59
IH5050 SPDT NO 45 5 1000 500 0.8/2.4 0.01/0.01 Low Charge Injection 2-59
IH5051 2 SPDT 45 5 1000 500 0.8/2.4 0.01/0.01 Low Charge Injection 2-59
IH5140 SPST NO 50 01 150 125 0.8/2.4 0.01/0.01 Fast; Low Power 2-63
IH5141 2 SPST NO 50 01 150 125 0.8/2.4 0.01/0.01 Fast; Low Power 2-63
1H5142 SPDT 50 0.1 200 125 0.8/2.4 0.01/0.01 Fast; Low Power 2-63
IH5143 2 SPDT 50 0.1 200 125 0.8/2.4 0.01/0.01 Fast; Low Power 2-63
IH5144 DPST NO 50 01 200 125 0.8/2.4 0.01/0.01 Fast; Low Power 2-63
IH5145 2 DPST NO 50 01 200 125 0.8/2.4 0.01/0.01 Fast; Low Power 2-63
High Voltage Analog Switches

Part 'ps(on) Ip(oFF) fon) torr) Vi/Viy  Supply Current Page
Number Function* (Q max) (nA max) (ns max) (ns max) v) (/1" mA max) Features No.
MAX341 2 SPST NO 75 60 1000 750 3.5/12 0.3/0.02 High Voltage, 2-25
MAX343 2 SPDT 75 60 1000 750 3.5/12 0.3/0.02 +50V Operation 2-25
MAX345 2 DPST NO 75 60 1000 750 3.5/12 0.3/0.02 with +50V 2-25
MAX348 2 SPST NO 45 60 1000 750 3.5/12 0.3/0.02 Analog Signal Range 2-25

* NC — Normally Closed, NO — Normally Open
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CMOS RF/Video Multiplexers

General Description Features
Maxim’'s MAX310 and MAX311 are CMOS monolithic ¢ -76dB Typical Off Isolation at SMHz
analog multiplexer/demultiplexers designed for use — .
with signal frequencies ranging from DC through 4 -63dB Typical “All Channel Off” Isolation at 5SMHz
video. The MAX310 is a 1-of-8 multiplexer while the ¢ Phase Shift Match Between Channels, <1°
MAX311 is for 2-0f-8 (4 channel differential) at 5MHz
ap:lucaftlons. f 1o MAXS10/3 v hiah ¢ Break-Before-Make Switching
A key feature of the 11 is extremely hig .
off isolation at high frequencies. The isolation of g’del Sgpphg Range, 4.5V to +16.5V and
each off channel to the output is guaranteed to be ngle Supply
~-66dB at 5MHz. The input signal range is +12V to ¢ Symmetrical, Bi-directional Operation
-15V with £15V power supplies while power con- .
sumption is typically 11mW. ¢ Latch-Up Proof Construction
All control inputs are fully compatible with TTL and Ordering Information
CMOS logic. Decoding is in standard BCD format 9
and an Enable input is also provided to simplify
cascading of devices. The MAX310 and MAX311 will PART TEMP.RANGE PACKAGE
operate with nearly any pow+er supply combination MAX310C/D 0°Cto +70°C  Dice
which totals less than 36V (V* - V-) including single " " -
supply operation at +12V, +15V, and +28V with V- MAX310CPE 0°Cto +70°C 16 Lead Plastic DIP
connected to GND. MAX310CWN 0°Cto +70°C 18 Lead Wide SO
. . MAX310EPE —-40°Cto +85°C 16 Lead Plastic DIP
: — Apphcat:ons MAX310EWN  —40°Cio +85°C 18 Lead Wide SO
Video Switching and Crosspoint Systems MAX310EJE _40°Cto +85°C 16 Lead CERDIP
Automatic Test Equipment MAX310MJE —55°Cto +125°C 16 Lead CERDIP
Medical Ultrasound Phased Array Systems MAX311C/D 0°Cto +70°C  Dice
Data Logging of High Frequency Signals MAX311CPE 0°Cto +70°C 16 Lead Plastic DIP
Digital Signal Processing MAX311CWN 0°Cto +70°C 18 Lead Wide SO
MAX311EPE —40°Cto +85°C 16 Lead Plastic DIP
Pin Configuration MAX311EWN —40°Cto +85°C 18 Lead Wide SO
MAX311EJE —40°Cto +85°C 16 Lead CERDIP
Top View MAX31MJE —55°Cto +125°C 16 Lead CERDIP
s o 7 | Typical Operating Circuit
i 6] 6ND S, 1 5] GND ica erating Circui
) ] 51 A, s; e i yp (] g
§3 3] maxim []p, $3 3] maxim |75 A
S} MAX310 FFlA, S,[L] MAX310 [ A,
85 [5] 2] EN S5 [E] 77] EN
8 (5] v+ 8 [E] [13] v+
$; 7] 6] 0UT  S; [T (7] ouT
Sy [ v- S [E] mp %
NC[E 73] N/C ] maam [y
INPUT | (2] MAX310 [13] Ay
CHANNELS | [E] 2] eN
A4 \ &} v
S [ 18] 0UT, §y, [1] 1] ouT, (A o
S 7] (5] GND S,y [Z] 7] GND ]
Su(E] MaAXim (IR S, [3] msaxim 5] A,
SwlL] MAX3TT  IE) Ay  Su[A] MAX3TT  FEA = -150 =
15 (5] Z]EN S, [3 (2] EN
8 (5] 1] V+ 8y [F] 73] v+
S % [10] 0UTy Sy [T 7] 0UT,
Sp 9 V- NS;E i? % :;C No Insertion Loss, 8 Channel Mux
1 X 1 2V0 Maxim Integrated Products 1-1

maxim is a registered trademark of Maxim Integrated Products.

FLE/OLEXVN



MAX310/311

CMOS RF/Video Multiplexers

ABSOLUTE MAXIMUM RATINGS

Voltage referenced to V- Operating Temperature Range
Ve MAX310C, MAX311C . ..iiviiiiiiiniiinnes 0°C to +70°C

GND ....... MAX310E, MAX311E .... -40°C to +85°C
Digital Inputs MAX310M, MAX311M -55°C to +125°C
Input Current Power Dissipation (16-Pin packages)
Sand COMMONOUT .. .iiiiiiiiiiiiiiiiiiiaanes +50mA CERDIP (derate 10mW/°C above +75°C) ............
All pins except S and COM. OUT .. Plastic DIP (derate 7.35mW/°C above +75°C) ...
Lead Temperature .........cccovuiiiiiinninecnnenne. Small Outline (derate 9mW/°C above +75°C) ........

Storage Temperature

Stresses listed under “Absolute Maximum Ratings" may be applied (one at a time) to devices without resulting in permanent damage. These are stress
ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications
is not implied. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(Over Temperature, V¥ = +15V, V- = =15V, GND = 0V unless otherwise indicated)

PARAMETER SYMBOL CONDITIONS MIN. TYR MAX. UNITS
. V*+ V- =£15V -15 +12
Analog Signal Range VF V- = 15V 5 +2 v
Vin = 25V, lout = 10mA
Channel ON Resistance Ron Ta = +25°C 150 250 Q
Over Temp. 300
ON Resistance Match ARoN Vin = 5V, loyt = 10mA 6 %
Figure 10, Ta = +25°C 0.4 10
OFF Input Leakage Current Is(oFF) Over Temp 3 100 nA
Figure 11, Tp = +25°C 0.8 10
OFF Output Io(oFR) MAX310 Over Temp. 20 100 nA
9 MAX311 Over Temp. 10 50
Figure 12, Ta = +25°C 1 10
oM Channel Ioon) MAX310 Over Temp. 30 200 nA
= MAX311 Over Temp. 15 100
Input Low Threshold VaL V¥V~ = 15V, £5V 0.8 v
Input High Threshold VaH V¥/V- = +15V, £5V 2.4 ) v
Input Current (Logic) Ia Va =0V or 5V +10 uA
. Figure 7; Ta = +25°C 0.6 15
Access Time tacc Over Temp. 20 us
Figure 8; Ta = +25°C 0.3 1.0
Enable Delay ON or OFF tEN(ON/OFF) 9 OAver Temp. 2.0 s
Break-Before-Make Delay ton-torF Figure 9 30 100 ns
OFF Isolation, Single . o o ~ ~
Channel to OUT 1SOsc Figure 3; Ta = +25°C 66 76 dB
. Figure 4, 5, T = +25°C
O Isolation. ou 1SOac MUX Disabled, EN = +0.8V -63 dB
MUX Enabled, EN = +2.4V -58
Adjacent Channel Crosstalk 1SOx Figure 6, Tp = +25°C -72 dB
Channel Input Capacitance Ta = +25°C, Vin = 10mVgums 10 MHz
OFF State Cs(oFF) 5 pF
ON State CS(ON) 45
Channel Output Capacitance Ta = +25°C;
OFF State Cp(oFF) EN = +0.8V, MAX310 38
MAX311 20 pF
ON State Cp(oFF) EN = +2.4V, MAX310 57
MAX311 40
Charge Injection Q Figure 13, Ta = +25°C 110 pC
Supply Current; V* I+ _ 75 200
V- - EN, A0, A1, A2 =0V or +5V 0.1 100 pA
Supply Voltage Range Ta = +25°C +4.5 +16.5 Vv

iz MAXIM




CMOS RF/Video Multiplexers

Detailed Description
MAX310 MAX311
8 Sin e
1]
o AT 4 S J]/ :
~ 11 P ST
S3 -1 —+ Sa
84 A~ ! Si A : !
P T ¢—uur 1| I
S5 — t . : ATt i
[ — : { S Y : [ ¢ 8
A" | | |
1 i i S 1 =
1 Ll | | I |
v+ —
DECODE LOGIC . DECODE LOGIC AND oD
AND LEVEL TRANSLATORS : LEVEL TRANSLATORS :
[ |
Ao M1 A2 EN A A EN

Figure 1. Functional Block Diagrams

The Maxim MAX310 and MAX311 contain 8 video
switches combined with an address decoder and
level translators (Figure 1). Each of the 8 video
switches consists of 3 N-channel FETs configured as
shown in Figure 2. This “T” configuration provides
the high frequency OFF isolation required when
switching wide-band video, audio, or digital signals.

N-channel FETs are used in the MAX310/311’s “T”
switches because of their low capacitance and con-
sequently superior isolation characteristics. A side
effect is that the N-channel ON resistance varies
somewhat with the voltage difference between the
analog input signal and V*. This effect is shown in
the Typical Operating Characteristics section.

Losic——>o—]| Ei

Figure 2. N-channel T Switch

Channel selection is performed by applying a binary
input to the address inputs Ag, A1 and Az (Ag and A4
only for MAX311). The address decoder selects chan-
nels as shown in the truth tables (Table 1). All digital
inputs are compatible with TTL and CMOS logic
levels.

Break-before-make switch timing is guaranteed for
both multiplexers. This prevents momentary short-
ing of inputs when changing multiplexer channels.

VAKXV

The MAX310 and MAX311 are also fully bilateral and
so can be used “backwards”, as demultiplexers, with
no loss in performance. Specifically, one input signal
can be routed to one of several outputs.

TABLE 1. CHANNEL SELECTION
INPUT CODES

MAX310 MAX311
A, Ay Ap EN ONChannel | Ay A, EN ON Channei
0 0 0 1 1 0 0 1 1A+ 1B
o 0 1 1 2 0o 1 1 2A +2B
o 1 0 1 3 1 0 1 3A +3B
o 1 1 1 4 101 1 4A + 4B
1.0 0 1 5 X X 0  ALLOFF
10 1 1 6
11 0 1 7
11 1 1 8
X X X 0 ALLOFF
Application Hints
Maximizing Isolation

With all high frequency circuits, careful printed cir-
cuit board layout is essential for optimum perform-
ance. To maintain the high frequency isolation of the
MAX310/311, signal paths should be of minimum
length and ground plane should be used where pos-
sible, including between adjacent input pins. A
ground or power supply trace between adjacent
inputs will markedly improve isolation between
channels.

Both V* and V- should be bypassed to ground with
0.1uF ceramic capacitors. The leads of the capaci-
tors should be kept as short as possible to minimize

1-3
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CMOS RF/Video Multiplexers

series inductance. The bypass capacitors should also
be located as physically close to the multiplexer as
possible.

Input Capacitance

The capacitance of an input channel changes from
about 5pF in the OFF state to around 45pF when
ON. To minimize bandwidth reduction due to input
capacitance, the inputs should be driven from a low
impedance source. A 75() source impedance results
in a 3dB frequency response of 47MHz when loaded
with 45pF.

Charge Injection

With £15V supplies, injected charge from the inter-
nal switch drive circuitry to the analog signal path is
typically 110 picocoulombs. As shown in the Typical
Characteristics graph, charge injection is relatively
independent of the analog signal voltage.

Insertion Loss

With £15V supplies and +2V video signals, the 1200
typical ON resistance of the MAX310/311 results in
-8.3dB insertion loss when used with a 75Q output
load. This insertion loss is virtually constant from DC
to over 20MHz.

TABLE 2. PHASE SHIFT AT 10MHz
INPUT CHANNEL | CUTPUT - INPUT PHASE SHIFT
MAX311 R_ = 10kQ Ry =750
S -22° 120
Sz -21° -115°
S3 -20° -11.5°
S4 -20° -11.20
Ss -20° 1120
Se -20.5° -11.4°
S -20.7° -115°
Ss -20.4° -115°

Test Conditions: V* = +15V, V= = =15V, V| = 1.25Vgys at 10MHz,
OFF inputs terminated with 75Q.

Operation with Power Supplies
Other Than +15V

Table 3 shows how different power supply voltages
affect the MAX310/311’s analog signal range and
channel ON resistance (Ron). This data is also
shown graphically in the Typical Operating Charac-
teristics section. Since N-channel FETs are used in
the switches, Ron is determined by the voltage differ-
ence between V¥ and the input voltage. For lowest
Ron, use a negative power supply (V=) equal to the
most negative input voltage, and a positive power
supply (V*) 30V above the negative supply. For
example, if only positive signals need to be switched,
use OV for V- and +30V for V+ to achieve minimum
Ron. This also reduces ON resistance variation with
analog signal level and input voltage dependent
changes in insertion loss, which minimizes differen-
tial gain errors.

The digital input thresholds are nearly independent
of V¥, remaining near +1.4V over the entire operating
supply voltage range of +4.5V to =18V (9V to 36V
single supply).

The MAX310/311 switching delay times vary some-
what with power supply voltage. Access time (see
Figure 2) increases from typically 600ns with +15V
supplies to 3us with £5V supplies. Other switching
times are also proportionately longer with +5V power
supplies.

Propagation Delay and Phase Shift

In Table 2, the typical phase shift for each channel is
shown. Note that both the phase shift and the phase
shift difference between channels are reduced with a
750 output load. At 10MHz, the channel-to-channel
match is better than 1° with a 75() load and improves
as the frequency is reduced.

Phase shift measurements for the MAX311 are sim-
ilar to those in Table 2. The data for the MAX310
channels 1 to 4 corresponds to MAX311 channels 1A
to 4A, Channels 5 to 8 correspond to MAX311 chan-
nels 1B to 4B.

TABLE 3. SIGNAL RANGE AND Ron

1-4

vs SUPPLY VOLTAGE
SUPPLY VOLTAGE TYPICAL Rop AT Vin
SIGNAL RANGE

V- v+ NEGATIVE POSITIVE
-15 +15V -15V to +12V 1040 at -10V 2650 at +10V

-5V to +5V 1150 at -5V 1500 at +5V

GND +15V 0V to +12V 1200 at OV 1500 at +5V

GND +30V 0V to +27V 900 at OV 100Q) at +5V

-5V +5V -5V to +2V 24002 at -2V 48001 at +2V

-10V +10V -10V to +7V 1400 at -5V 22001 at +5V

-5V +15V -5V to +12V 1150 at -5V 15002 at +5V

WVIA X1/



CMOS RF/Video Multiplexers

OFF Isolation Measurements
Figure 3 is used to test and specify the MAX310/311’s

single channel OFF isolation. In the case illustrated, _{ 8 GND f——
channel Sy has signal applied while all other inputs N X =
are grounded through 750 except for the ON chan- -
nel (S2 in Figure 3). This is shorted directly to i 50 ¢—1 S M 08V
ground to prevent pickup from external wiring. Each L5, mmam
channel meets this test to an isolation limit of -66dB L MAX310
= — S5
at 5SMHz.
—1 S6 v+ -——_3_—‘15\1
b—1 87 ouT ;l__: 01uF
) S END 1 L s v T—Isv 50
= 8 Ay f—= 01uF
=1 : INPUT CODE “
AMN— $3 A gmg%‘q TURNS = =
b AAA— 84 MAKIMN pg — 2
MAX310 Figure 4. All Channel OFF Isolation (ISOac) Test
W] % BN = 2 Circuit (MUX Disabled)
AAA- S6 v +15V
T OIuF
—AAA 87 our =
—_[_- Vour
- VA Sg V- -15V 8 aND
ALL 750 O =
N = 5z 2 ) weur cone
- N 3 A [ WHCH TURNS
* Circuit shown for Sy isolation with S ON. The . Sq ON**
ON channel is shorted to GND. Other channels T 84 maxim h —=
are measured in a similar fashion. : 750 ss MAX310 gy p—s2av
I
Figure 3. Single Channel OFF Isolation (ISOgsc) Test Circuit = = S6 vt 18
i s aur L o

Figure 4 shows the test circuit for OFF isolation with
all channels driven. The impedance of the source
connected to the selected channel (in this case, Sa) s ) S0
significantly affects feedthrough. With a 750 source
impedance the typical measured OFF isolation is 1
-58dB at 5SMHz. This increases to -63dB if the source
impedance is reduced to 10Q or less. OFF isolation
also increases with decreasing frequency. For exam-
ple, when the frequency is reduced from 10MHz to
1MHz the isolation improvement is typically -20dB.
Figure 5 shows a similar circuit for testing all-channel Figure 5. All Channel OFF Isolation (1SO4¢) Test
isolation with the multiplexer disabled (EN low). Circuit (MUX Enabled)

 Sg V-

-15V
iy

™ 1

*Grounding ON channel improves isolation by -5dB.
**Other channels are measured in a similar fashion.

Typical Operating Characteristics

RON vs. SUPPLY VOLTAGE AND CHARGE INJECTION vs. OFF ISOLATION
INPUT VOLTAGE ANALOG INPUT VOLTAGE vs. FREQUENCY
; 0 - e —
. hemr 8
120 - »
- = ..
& =60 | .
300 Ut - 15y IR il Hauen
= V- = -5 g = 50
g E E W FIGURE 4
= V=410V 2 3
= V- = -10v 5 10 2 FIGURE §
2 0
V= +15Y =
100 == GND 90 )
V* = +300 0
V- = GND
0 80 oL
15 -10 -5 0 +5 +10  +15 -10 -5 0 +5 +10 0.1 1 10 100
Vin (V) ANALOG INPUT (V) FREQUENCY (MHz)

NAXI/VE 1-5
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3.2 Vpms
SMHz

i
100
e NI 6ND |——
—V S2 A2 <
3
INPUT CODE
S3 A f— FOR S,
5 MAXIM <
100 MAX310
—1 8% EN f—=2av
= = — Ss vt 15V
— s
—] S8
Vi
IS0, =20LOG —
VijorVs

Figure 6. Adjacent Channel Crosstalk (ISOx) Test Circuit

-5y ——§

1
B

+5V

$i
Sz
S3
Sa

Sg
S7

GND

A2

A

MAXIM
MAX310

=

v
3 TTLIN
o

*ta is defined as the longest of ta; and ta.

Figure 7. Access Time (ta) Test Circuit.

$
S2
S3

S
§7
S

MAXI

GND
Az
A
Ao

MAX310

EN
V+
out

Vour

90% K 90%
Vout \
I N ——
TILIN +3V
Vout /
‘ 90% = 90%
tenion)* [ [—ten(oFR"*

“ten(on/oFF) is defined as the longest of +5V and -5V input case.

Figure 8. Enable Delay (tenion/oFr)) Test Circuit.
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+5V $i GND |——
82 Az - a Vout A A
+
83 Ay 34 o TTLIN ~-4.5V l l ’

S4 MAXIM N ' I I
MAX310 o l

EEEEN

S5 I |
S ~+4,2V

Vout \/
S7
Sg ton-tore*

*ton - torr is defined as the shortest of +5V and -5V input case.

Figure 9. Break-Before-Make Delay (ton-torr) Test Circuit.

IS(0FF)
< S GND ——_
N —(—— s GND =
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Figure 10. OFF Input Leakage Current Test Circuit. Figure 12. ON Output Leakage Current Test Circuit.
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Figure 11. OFF Output Leakage Current Test Circuit. Figure 13. Charge Injection (Q) Test Circuit
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MAX310/311

CMOS RF/Video Multiplexers

Typical Applications
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Figure 14. Cascading 2 MAX310s For 1 of 16 Multiplexer

Chip Topography

0.136" |
(3.45 mm) '

(See Pin Configurations for MAX310 and MAX311 pin functions)

Figure 15. Cascading 2 MAX311s For 1 of 8 Differential Multiplexer.

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent
licenses are implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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Fault-Protected Analog Multiplexer

General Description Features

Maxim’s HI-508A and MAX358 are 8 channel single- Improved 2nd Source (See “Maxim
ended (1 of 8) multiplexers with fault protection. Advantage” on 3rd and 5th page)
Maxim’s HI-509A and MAX359 are 4 channel differ- . N .
ential (2 of 8) multiplexers with fault protection. All Switches Off with Power Supplies Off
On Channel Turns OFF if Overvoltage Occurs

Using a series N-channel, P-channel, N-channel:
Only Nanoamperes of input Current under All

® o0& o o

structure, these multiplexers provide significantly
improved fault protection. If the power supplies to s

the Maxim fault-protected multiplexer are inadver- Fauit Conditions

tently turned off while input voltages are still applied, Latchup-proof Construction

all channels in the multiplexer are turned off, and "
only a few nanoamperes of leakage current will flow Operates from +4.5 to £18V Supplies
into the inputs. This protects not only the multiplexer All Digital Inputs are TTL and CMOS
and the circuitry driven by the muitiplexer, but also Compatible

protects the sensors or signal sources which drive

the multiplexer.

The Maxim series N-channel, P-channel, N-channel

protection structure has two significant advantages Ordering Information
over the simple current limiting protection scheme
gf tt}'n-tzhfir“s/;c generation faulthprotelc;tgttj ;null:iplexerts‘ PART TEMP. RANGE PACKAGE
irst, the Maxim protection scheme limits fault currents " - -
to nanoamp leakage values rather than many milli- MAXSS8CPE ODC to +75°C 16 Lead Plésnc DIP
amperes. This prevents damage to sensors or other MAX358CWE 0°C to +75°C 16 Lead Wide SO
sensitive signal sources. Second, the Maxim fault- MAX358CJE 0°C to +75°C 16 Lead CERDIP
protected multiplexers can withstand a continuous MAX358EPE ~40°C to +85°C 16 Lead Plastic DIP
+35V overvoltage, unlike the first generation which ~ = -
has a continuous overvoltage limitation of about MAXSS6EWE  -40°C to +85°C 16 Lead Wide SO
10V imposed by power dissipation considerations. MAX358EJE -40°C to +85°C 16 Lead CERDIP
All digital inputs have logic thresholds of 0.8V and MAX358MJE -56°C to +125°C 16 Lead CERDIP
2.4V, ensuring both TTL and‘CMOS compatibility MAX358C/D** 0°C to +75°C  Dice
without requiring pullup resistors. Break-before- MAX359CPE 0°C to +75°C 16 Lead Plastic DIP
make operation is guaranteed. Power supply currents = = -
have been reduced and typical power dissipation is MAX359CWE 0°C to +75°C 16 Lead Wide SO
less than 2 milliwatts. MAX359CJE 0°C to +75°C 16 Lead CERDIP
Applications MAX359EPE -40°C to +85°C 16 Lead Plastic DIP
Data Acquisition Systems MAX359EWE -40°C to +85°C 16 Lead Wide SO
. MAX359EJE -40°C to +85°C 16 Lead CERDIP
Industrial and Process Control Systems
ionics T ) MAX359MJE -55°C to +125°C 16 Lead CERDIP
Avionics es?t Equipment MAX359C/D** 0°C to +75°C  Dice
Signal Routing between Systems (Ordering Information is continued on last page.)
** The substrate may be allowed to float or be tied to V*
(JI CMOS).

Pin Configuration

Uz TOP VIEW ) —\/

b ] ) s af!
ENABLE (2}, oo FS1 A ENABLE (2] o4y |51 GND
Vsuppy B2} 7 omg  H BND “Vsueiy waxsso B Ysupwy

O i soea ) Vsueey (TR Ry g FREL

N, 5] (121 INg Ny [E] 2] N

Ny [E] i Ny 2] L oo

N, (7] 70] IN; Ny [T (10] INgp

ouT [2] 9] INg ouT, [E] o] 0UT,

The “Maxim Advantage™" signifies an upgraded quality level. At no additional cost we offer a second-source device that is subject to the following: guaranteed
performance over temperature along with tighter test specifications on many key parameters; and device enhancements, when needed, that result inimproved
performance without changing the functionality.

VAV > 4V Maxim Integrated Products 1-9
mAXIiv s a registered trademark of Maxim Integrated Products.
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MAX358/359, HI-508A/509A

Fault-Protected Analog Multiplexer

ABSOLUTE MAXIMUM RATINGS

Digital Input Overvoltage:

Ven Va {VSvaly(")
Sup

Analog Input Ouvervoltage with Multiplexer Power On:

Vs {VSUpply(+)

Analog lnput Overvoltage with Multrplexer Power Off:

V, S TN +35V
V. Supply'
s { Supply(=) +e e -35V

Continuous Current, SOrD ....oovviiiiiiiiiiiinennen 20mA
Peak Current, S or D

(Pulsed at 1ms, 10% duty cyclemax) .................. 40mA
Power Dissipation (Note 1) (CERDIP) .................. 1.28W

Operating Temperature Range:
MAX358/359M; HI-508A/509A-2, -8 ..... . -55°C to +125°C
MAX358/359C; HI-508A/509A-5 ............ . 0°C to +75°C
MAXB358/359E .........ciiiiiiiiiin -40°C to +85°C
Storage Temperature Range -65°C to +150°C

Note 1: Derate 12.8mW/°C above T, = +75°C

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS: HI-508A/509A (See facing page for MAX358/359.)

Supplies = +15V, -15V; V5, (Logic Level High) = +4.0V, V5, (Logic Level Low) = +0.8V (unless otherwise noted).

~55°C to +125°C 0°C to +75°C
PARAMETER SYMBOL CONDITIONS TEMP UNITS
MIN TYP MAX [MIN TYP MAX
STATIC
. Vp = %10V, Ig = 100xA +25°C 1.2 15 15 1.8
ON Resistance TDS(ON) |V, = 0.8V, Vi = 4V Full 15 18 18 20 | K@
OFF Input Leakage | Vg =10V, Vp = 10V +25°C 0.03 0.03 nA
Current S(OFF) | Vg = 0.8V (Note 2) Full 50 50
Vp = £10V, Vg = F10V +25°C 01 01
OFF Output Leakage Ioorr) | Ven=08V HI-508A | Full 200 200 | nA
(Note 2) HI-509A | Full 100 100
’ vs( Ay = Vp = 10V (Note 2) +25°C 0.1 01
ON Channel Leakage Ioon) Wy 24V HI-508A | Full 200 200 | nA
VAL 0.8V HI-509A Full 100 100
Analog Signal Range Van Full -15 +15 | -15 +15 \
Differential, OFF
Output Leakage Current loiFe (HI-509A only) Full 50 50 nA
FAULT
Output Leakage Current Vp =0V +25°C 4.0 4.0 nA
| D
(with Overvoltage) D(OFF) | Analog Overvoltage = £33V Full 2.0 A
INPUT
Input Low Threshold VaL (Note 3) Full 0.8 0.8 v
Input High Threshold Van Full 4.0 4.0 \
Input Leakage Va =4V orov
Current (High or Low) 'a (Note 4) Fuil 10 10 kA
DYNAMIC
Access Time ta +25°C 0.5 1.0 0.5 1.0 us
= =+
Break-Before-Make Delay | ton-torr XEN A +‘ZV’ g/tl:‘ob;c}ov +25°C | 25 80 25 80 ns
0 A1 A2
° 500 300
Enable Delay (ON) tonEen) +§i”0 300 1000 1000 ns
5° 300 500 300
Enable Delay (OFF) torrEN) +72=u||C 1000 1000 ns
Settling Time (0.1%) 1.2 12
(0.01%) tserr +25°C 35 35 us
Note 2. Ten nanoamps is the practical lower limit for high speed measurement in the production test environment.
Note 3: To drive from DTL/TTL Circuits, 1k pull-up resistors to +5.0V supply are recommended.
Note 4: Digital input leakage is primarily due to the clamp diodes. Typical leakage is less than 1nA at +25°C.
1-10 AV




MAXIV

Fault-Protected Analog Multiplexer

€ TTL Compatible, No Pullups Required
4 Significantly Reduced Power Consumption
9 +4.5V to +18V Operation

4 Only Nanoamps of Leakage Under Fault Conditions
& All Switches OFF With Power Supplies Off
€ Channel Turns OFF When Overvoltage Occurs

ABSOLUTE MAXIMUM RATINGS:
ELECTRICAL CHARACTERISTICS: MAX358/359 (See facing page for HI-508A/509A.)

This device conforms to the Absolute Maximum Ratings on adjacent page.

Specifications below satisfy or exceed all “tested” parameters on adjacent page.
Supplies = +15V, -15V; V,, (Logic Level High) = +2.4V, V, (Logic Level Low) = +0.8V (unless otherwise noted).

0°C to +75°C u
-55°C to +125°C and m
PARAMETER SYMBOL CONDITIONS TEMP -40°C to +85°C | ypyrs ©
MIN TYP MAX | MIN TYP MAX -
STATIC :
. Vp = £10V, Ig = 100pA +25°C 1.2 1.5 15 18
ON Resistance ToSON | vy = 0.8V, Vay = 24V Full 15 18 18 20 | KO ™
OFF Input Leakage | Vg = 10V, Vp = F10V +25°C 003 05 003 1.0 nA m
Current S(OFF) 1 Vgy = 0.8V Full 50 50 8
Vp = 210V, Vg = F10V +25°C 0.1 1.0 0.1 20
OFF Output Leakage Iogorr) | Ven = 0.8V MAX358 |  Full 200 200 | nA >
urren MAX359 | Full 100 100 N
VgL = Vp = £10V (Note 2) | +25°C 0.1 2.0 0.1 5.0
ON Channel Leakage loony) |Va = Ven =24V MAX358| Full 200 200 | nA L4
urren Vj, = 0.8V MAX359 | Full 100 100
Analog Signal Range Van (Note 1) Full -15 +15 | -15 +15 v >
Differential, OFF
Output Leakage Current Ior | MAX359 only Full 50 .50 nA
FAULT
Qutput Leakage Current | Vp = 0V (Note 2) +25°C 4.0 4.0 nA .
(with Overvoltage) D(OFF) | Analog Overvoltage = +33V Full 2.0 e .
Input Leakage Current Vi = £25V, Vg = 10V i T .
(with Overvoltage) - l?‘”" |(Notey +25 ¢ . 3.0 o o
Input Leakage Current | Vi =225V, Vg = Vg = OV o 5, -
(w. Power Supplies Off) Iscorr) Ag= Ay = Ay =0V or 5V | aoC 20 20 A
INPUT
Input Low Threshold VaL Full 0.8 0.8 \
Input High Threshold Vau Ful | 24 24 v
Input Leakage Vp =4V or 0V
Current (High or Low) Ia (Note 4) Full 10 10 KA
DYNAMIC
Access Time ta (Figure 1) +25°C 0.5 1.0 0.5 1.0 us
Break-Before-Make Delay B Ven = 5V, V) = 210V o
(Figure 2) tontorr | oA, A, Strobed *25°C | 25 80 %80 ns
(Figure 3) +25°C 300 500 300
Enable Delay (ON) toneEN) Full 1000 1000 ns
(Figure 3) +25°C 300 500 300
Enable Delay (OFF) torrEN) Full 1000 1000 ns
Settling Time (0.1%) 1.2 1.2
(0.01%) tseTT +25°C 35 35 Hs
Note 1: When the analog signal exceeds +13.5V or -12V the blocking action of Maxim's gate structure goes into operation. Only leakage
currents flow and the channel on resistance rises to infinity.
Note 2:  The value shown is the steady state value. The transient leakage is typically 10uA. See detailed description.
Note 3: Electrical characteristics, such as ON Resistance, will change when power supplies other than +15V are used.
Note 4:  Digital input leakage is primarily due to the clamp diodes. Typical leakage is less than 1nA at +25°C.

AKX/
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MAX358/359, HI-508A/509A

Fault-Protected Analog Multiplexer

ELECTRICAL CHARACTERISTICS: HI-508A/509A (continued)

Supplies = +15V, -15V; Va (Logic Level High) = +4.0V, V5 (Logic Level Low) = +0.8V (unless otherwise noted).

-55°C to +125°C 0°C to +75°C
PARAMETER SYMBOL CONDITIONS TEMP UNITS
MIN TYP MAX | MIN TYP MAX
DYNAMIC (continued)
Ven =08V, R = 1kQ,
“OFF Isolation” (Note 5) | OFF 0, | Gy = 15pF, V = 7Vgys, +25°C | 50 68 50 68 dB
f = 100kHz
Channel Input
Capacitance Cs(orr) +25°C 5 5 pF
Channel Output Hi-508A 25 25
Capacitance Coor) HI-500A | T25°C 12 12 PF
Digital Input Capacitance Ca +25°C 5 5 pF
Input to Output
Capacitance Cos(orr) +25°C 01 01 pF
SUPPLY
Positive Supply Current "t Ven: Va = 0V or 4V Full 0.5 2.0 0.5 2.0 mA
Negative Supply Current I~ Ven Va =0V or 4V Full 0.02 1.0 0.02 1.0 mA
Note 5: Worst case isolation occurs on channel 4 due to proximity to the output pins.
MAX358: Vap = 3.0V
SV = ADDRESS .
HI508A: Van = 4.0V ORIGE V) iz Ny -
- | maxim N
’ w " Ll MAX358 T"ﬁﬁ
| — [ Ao HI-508A . INgf—0 IV Tp0
EN ==
v 0T f—0 1
L ! QUTPUT A 00 Y GND T wa]
| 3 T
! 90% = = i 14pF 1
| -10v .. :
! -
= o e = L d
Figure 1. Access Time vs. Logic Level (High)
MAX358: Vap = 3.0V
HI508A: Van = 4.0V ne
—— 1Ny -0 +5V
AN
Do 0 M maxsss T O &
W e Lt Hi5084 M
OUTPUT 500 O—ﬂ‘ aND out -0 Vour
24v S == I125F
50% 50% l L
V) = =
1% = __t
__H =
toPEN *SIMILAR CONNECTION FOR MAX359 AND HI-500A
Figure 2. Break Before Make Delay (topgp)
1-12 U AKX/




MAXIV

Fault-Protected Analog Multiplexer
ELECTRICAL CHARACTERISTICS: MAX358/359 (continued)

Supplies = +15V, -15V; V (Logic Level High) = +2.4V, V, (Logic Level Low) = +0.8V (unless otherwise noted).

0°C to +75°C
-55°C to +125°C and
0 0
PARAMETER SYMBOL CONDITIONS TEMP -40°C 10 +85°C | yniTS
MIN TYP MAX| MIN TYP MAX
DYNAMIC (continued)
Vey = 0.8V, R, = 1kQ,
“OFF Isolation” OFFs0) | CL = 15pF, V = TVays, +25°C | 50 68 50 68 dB
f = 100kHz
Channel Input o
Capacitance Cs(orr) +25°C 5 5 pF
Channel Output MAX358 o 25 25
Capacitance Coorm) | MAX359 +25°C 12 12 pF
Digital Input Capacitance Ca +25°C 5 5 pF
Input to Output o
Capacitance Cos(orr) +25°C 01 ht pF

SUPPLY

Continuous Operation

Note 5:

Electrical characteristics, such as ON Resistance, will change

when power supplies other than =15V are used.

MAX358: Vay = 3.0V

HIS08A: VaH = 4.0V A
ENABLE DRIVE 1 o IN2 f——o0 +10V
0% — —— ——— b, maxim
| L -E, A‘ MAX358  Thpu f——O——
| | ov Lo *HI-508A N =
| ! — £ . ouT —0-
[ " S s Lusr
b i ouTPUT s ®3 =R 125p
I | | :; 500 _L
J ] | 90% =
! ! I | =
—i loNen  fe— | 1
| | —] torren) fe— = *SIMILAR CONNECTION FOR MAX359 AND H1-509A
Figure 3. Enable Delay (tonen), torrEn)
18V o
+5V T I
Ay v Ao v
Ar +5¢ A
Ay MAXIM gc —3 A AKX
[ En ] MAxass EN MAX358
", -508A ouT N HI-508A out
_G_____ T 1
V- 10k @ v 10k
-15V ov

Figure 5. Input Leakage Current (Overvoltage)

VAKXV

Figure 6. Input Leakage Current (with Power Supplies OFF)
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MAX358/359, HI-508A/509A

Fault-Protected Analog Multiplexer

INPUT CURRENT

TRUTH TABLE—MAX358 AND HI-508A

INPUT LEAKAGE VS.
INPUT VOLTAGE WITH
V+=V-=0V

-10 OV +10 +30 +50
Vin

-50 -30

1004A

OFF CHANNEL Iy, +15V SUPPLIES

Rosgon) (ko)

OFF CHANNEL LEAKAGE
CURRENT VS. INPUT
VOLTAGE WITH
+15V SUPPLIES

10uA

2804 AT +35V

1 |
100A |
o |
|

1000 |

10pA .

-50 -30 -10 0V +10 +30 +50

Vin

Rps(on) VS-
INPUT VOLTAGE

%o 10V
POWER

SUPPLIES
18V
POWER

SUPPLIES]

3k

2%k0

1ka

SISV -V BU 0 +BV 41OV +ISV
Viny
ANALOG

INPUT

nA

100pA

10pA

Typical Operating Characteristics

OUTPUT LEAKAGE VS.
OFF CHANNEL
OVERVOLTAGE WITH
+15V SUPPLIES

-30 -10 0V +10 +30 +50

TRUTH TABLE—MAX359 AND HI-509A

A, A, Ao EN swon"‘cﬂ Ay Ao EN sw?#cu
X X X 0 NONE X X 0 NONE
0 0 0 1 1 0 0 1 1

0 0 1 1 2 0 1 1 2

0 1 0 1 3 1 0 1 3

0 1 1 1 4 1 1 1 4

1 0 0 1 5

1 0 1 1 6

1 1 0 1 7

! ! ! ! 8 NOTE: Logic “0” = V, < 0.8V, Logic “1” = Vay = 2.4V
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Fault-Protected Analog Multiplexer

+15V

+Vsupp

THERMOCOUPLE Ny T
STRAIN GAUGE N2
4-20mA LOOP "
TRANSMITTER 3
hecorscomre e s————— AKXV
—f N
‘ MAX358

+
1

MAX420
+15V / 3 ma
3
| -150

GAIN REFERENCE N7

ZERO REFERENCE INg

-Vsypp  GND

|

15V =

+Vsupp <3
Ny 3 100k
IN2 S
wr| maxam 3 1ka
DGsosa M 3.,
OR 3 ka
INg 91
MAX358
INs
-Vsypp  GND

nia

A
Vv

l ]

-15v =

Figure 7. Typical Data Acquistion Front End

Typicai Applications

Figure 7 shows a typical data acquisition system
using the MAX358 multiplexer. Since the multiplexer
is driving a high impedance input, its error is a func-
tion of its own resistance (Rps(on)) times the multi-
plexer leakage current (Ipon)) and the amplifier bias
current (Igjas):

Verr = Rps(on) * (Ipon) * IBias (MAX420))
= 1.5k x (2nA + 30pA)
= 3.05uV maximum error

In most cases, this error is low enough that pre-
amplification of input signals is not needed, even
with very low level signals, such as 40uV/°C from
type J thermocouples.

In systems with fewer than 8 inputs, an unused
channel can be connected to the system ground
reference point for software zero correction. A
second channel connected to the system voltage
reference allows gain correction of the entire data
acquisition system as well.

A MAX 420 precision op-amp is connected as a pro-
grammable gain amplifier, with gains ranging from 1
to 10,000. The guaranteed 5uV unadjusted offset of
the MAX420 maintains high signal accuracy, while
programmable gain allows the output signal level to
be scaled to the optimum range for the remainder of

VAKXV

the data acquisition system, normally a Sample/Hold
and A/D. Since the gain-changing multiplexer is not
connected to the external sensors, it can be either a
DG508A multiplexer or the fault protected MAX358.

Input switching, however, must be done with a fault
protected MAX358 multiplexer if it is to provide the
level of protection and isolation required with most
data acquisition inputs. Since external signal sources
may continue to supply voltage when the multiplexer
and system power are turned off, non-fault protected
multiplexers, or even first-generation fault protected
devices, will allow many milliamps of fault current to
flow from outside sources into the multiplexer. The
result could be damage to either the sensors or the
multiplexer. A non-fault protected multiplexer will
also allow input overvoltages to appear at its output,
perhaps damaging Sample/Holds or A/Ds. Such
input overdrives may also cause input-to-input shorts,
allowing the high current output of one sensor to
possibly damage another.

The MAX358 eliminates all of the above problems
since it not only limits its output voltage to safe
levels, with or without power applied (+Vsyp and
-Vsup), but also turns all channels off when power is
removed, drawing only sub-microamp fault currents
from the inputs, and maintaining isolation between
inputs for continuous overvoltages up to +35V.

1-15
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MAX358/359, HI-508A/509A

Fault-Protected Analog Multiplexer

Detailed Description
Fault Protection Circuitry

Maxim’s ' HI-508A/509A and MAX358/359 are fully
fault-protected for continuous input voltages up to
+35V, whether or not the +Vgyp and -Vgyp power
supplies are present. These devices use a “series
FET” protection scheme which not only protects the
multiplexer output from overvoltage, but also limits
the input current to sub-microamp levels. This fault
current is several orders of magnitude lower than the
original manufacturer's HI-508A (several milliamps),
which uses 1 to 2k} protection resistors in series
with parasitic diodes connected to +Vsyp and -Vsyp.

Figures 8 and 9 show how the series FET circuit
protects against overvoltage conditions. When power
is off, the gates of all three FETs are at ground. With
a -25V input, N-channel FET Q1 is turned on by the
+25V gate-to-source voltage. The P-channel device
(Q2), however, has +25V Vgs and is turned off, there-
by preventing the input signal from reaching the
output. If the input voltage is +25V, Q1 has a negative
Vgs, which turns it off. Similarly, only sub-microamp
leakage currents can flow from the output back to
theQinput, since any voltage will turn off either Q1
or Q2.

Figure 10 shows the condition of an OFF channel
with +Vgyp and -Vgyp present. As with Figures 8 and
9, either an N-channel or a P-channel device will be
off for any input voltage from -35V to +35V. The
leakage current with negative overvoltages will imme-
diately drop to a few nanoamps at 25°C. For positive
overvoltages that fault current will initially be 10 or
20uA, decaying over a few seconds to the nanoamp
level. The time constant of this decay is caused by
the discharge of stored charge from internal nodes
and does not compromise the fault protection
scheme.

Figure 11 shows the condition of the ON channel
with +Vgyp and -Vgyp present. With input voltages
less than £10V, all three FETs are on and the input
signal appears at the output. If the input voltage
exceeds +Vgyp minus the N-channel threshold volt-
age (V1n), then the N-channel FET will turn off. For
voltages more negative than -Vgyp minus the P-
channel threshold (Vyp), the P-channel device will
turn off. Since Vty is typically 1.5V and Vyp is
typically 3V, the multiplexer’s output swing is limited
to about -12V to +13.5V with +15V supplies.

L1 [1
250 o Vg, 0
ovenvoLmaee S SUm S ——°

i\ i
N-CHANNEL MOSFET I
1S TURNED ON 6
BECAUSE Vgs = +25V =
P-CHANNEL
MOSFET IS OFF

S B -IBY
+25V FORCED
ON COMMON
-25 U 0 03 oUTPUT
OVERVOLTAGE LINE BY
N-CHANNEL MOSFET _— = == EXTERNAL
IS TURNED ON . c"::i:::m
BECAUSE Vgs = +10V _y5y From pr— '
DRIVERS M MOSFET IS OFF

P-CHANNEL
MOSFET IS OFF

Figure 8. -25V Overvoltage with Multiplexer Power OFF

Figure 10. -25V Overvoltage on an OFF Channel with
Multiplexer Power Supply ON

+25V
. OVERVOLTAGE

N-CHANNEL MOSFET
IS TURNED OFF

BECAUSE Vgs = -25V = =

-15V +1V -1V

V250 0 138Vig, 0 135V
OVERVOLTAGE OUTPUT

N-CHANNEL MOSFET }Vm . Lﬁv{ ]-

IS TURNED OFF
BECAUSE Vgs = -10V

+15V FROM -15V FROM
DRIVERS  DRIVERS

N-CHANNEL
MOSFET 1S ON

Figure 9. +25V Overvoltage with Multiplexer Power OFF

Figure 11. +25V Overvoltage Input to the ON Channel
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Fault-Protected Analog Multiplexer

The Typical Characteristics graphs show typical
leakage vs. input voitage curves. Although the max-
imum rated overvoltage of these devices is +35V, the
MAX358/359 typically has excellent performance up
to +40V, providing additional margin for the unknown
transients that exist in the real world. In summary,
the MAX358/359 provides superior protection from
all fault conditions, while using a standard, readily
produced junction isolated CMOS process.

Switching Characteristics
and Charge Injection

Table 1 shows typical charge injection levels vs. power
supply voltages and analog input voltage. Note that
since the channels are well matched, the differential
charge injection for the MAX359/HI-509A is typically
less than 5 picocoulombs. The charge injection that
occurs during switching creates a voltage transient
whose magnitude is inversely proportional to the
capacitance on the multiplexer output.

The channel-to-channel switching time is typically
600ns, with about 200ns of break before make delay.
This 200ns break-before-make delay prevents the
input-to-input short that would occur if two input
channels were simultaneously connected to the out-
put. In a typical data acquisition system such as Fig-
ure 7, the dominant delay is not the switching time of
the MAX358 multiplexer, but is the settling time of the
following- amplifiers and S/H. Another limiting factor
is the RC time constant of the multiplexer Rpgon)
plus the signal source impedance multiplied by the
load capacitance on the output of the multiplexer.
Even with low signal source impedances, 100pF of
capacitance on the multiplexer output will approxi-
mately double the settling time to 0.01% accuracy.

Operation with Supply Voltages
Other than +15V

The main effect of supply voltages other than £15V is
the reduction in output signal range. The MAX358
limits the output voltage to about 1.5V below +Vgyp
and about 3V above -Vgp. In other words, the output
swing is limited to +3.5V to -2V when operating from
+5V. The typical characteristics graphs show typical
Rps(ony for £15V, +10V, and +5V power supplies.
Maxim ‘tests and guarantees the MAX358/359 for
operation from 4.5V to =18V supplies. The switching
delays are increased by about a factor of 2 at £5V,
but break-before-make action is preserved.

The MAX358/9 can be operated with a single +8V to
+22V supply, as well as asymmetrical power supplies
such at +15V and -5V. The digital threshold will
remain approximately 1.6V above the Ground pin,
and the analog characteristics such as Rps(on) are
determined by the total voltage difference between
+Vgyp and -Vgyp. Connect -Vgyp to OV when operat-
ing with a +9V to +22V single supply.

The MAX358 digital threshold is relatively independ-
ent of the power supply voltages, going from a

N AKXV

Table 1A. MAX358 AND HI-508A
CHARGE INJECTION

Supply Voltage Analog Input Level Injected Charge

+1.7V +100pC

+5V ov +70pC
-1.7V +45pC

+5V +200pC

+10V ov +130pC

-5V +60pC

+10V +300pC

+15V ov +180pC
-10V +50pC

Test Conditions: C|_= 1000pF on multiplexer output; the tabulated
analog input level is applied to channel 1; channels 2 through 8
inputs are open circuited. EN = +5V, A; = A, = 0V, A, is toggled at
2kHz rate between OV and 3V. +100 picocoulombs of charge creates
a +100mV step when injected into a 1000pF load capacitance.

Table 1B. MAX359 AND HI-509A
CHARGE INJECTION

Injected Charge
Supply Analog - -
Voitage | input Level | out A Out B D"Le"eg"a'
+1.7V +105pC +107pC -2pC
15V ov +73pC +74pC -1pC
-1.7v +48pC +50pC -2pC
+5V +215pC +220pC -5pC
+10V ov +135pC +139pC -4pC
-5V +62pC +63pC -1pC
+10V +325pC | +330pC -5pC
+15V ov +180pC | +185pC -5pC
-10V +55pC +55pC opC

Test Conditions: C, = 1000pF on Out A and Out B; the tabulated
analoginputlevel is applied to inputs 1A and 1B; channels 2 through
4 areopen circuited. EN=+5V, A; =0V, Ayis toggled from OV to 3V at
a 2kHz rate.

typical 1.6V when +Vgyp is 15V to 1.5V typical with a
5V +Vgyp. This means that Maxim HI-508/509A and
MAX358/359 will operate with standard TTL logic
levels, even with 5V power supplies. In all cases, the
threshold of the ENable pin is the same as the other
logic inputs.

Digital Interface Levels

Thetypical digital threshold of both the address lines and
the enable pin is 1.6V, with a temperature coefficient of
about-3mV/°C. This ensures compatibility with 0.8V to
2.4VTTL logic swings over the entire temperature range.
The digital threshold is relatively independent of the
supply voltages, moving from 1.6V typical to 1.5V typical
as the power supplies are reduced from =15V to £5V. In
all cases, the digital threshold is referenced to the
Ground pin.

The digital inputs can also be driven with CMOS logic

V60S/V80S-IH ‘6SE/8SEXVIN
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Fault-Protected Analog Multipiexer

levels swinging from either +Vgyp to -Vsyp or from
+Vgyp to Ground: The digital input current is just a few
nanoamps of leakage at all input voltage levels, with a
guaranteed maximum of 1uA. The digital inputs are
protected from ESD by a 30V zener diode between the
input and +Vgyp, and can be driven 6V beyond the
supplies without drawing excessive current.

Operation as a Demultiplexer

The MAX358/9 will function as a demultiplexer, where
the input is applied to the Output pin, and the Input pins
are used as outputs. The MAX358/9 provides both
break-before-make action and full fault protection when
operated as a demultiplexer, unlike earlier generations
of fault protected multiplexers.

Channel-to-Channel Crosstalk,
Off Isolation and Digital Feedthrough

At DC and low frequencies the channel-to-channel
crosstalk is caused by variations in output leakage
currents as the off channel input voltages are varied. The
MAX358 output leakage varies only a few picoamps as
all 7 off inputs are toggled from -10V to +10V. The output
voltage change depends on the impedance level at the
MAX358 output, which is Rps(ony pius the input signal
source resistance in most cases since the load driven by
the MAX358 is usually a high impedance. For a signal
source impedance of 10kQ) or lower, the DC crosstalk
exceeds 120dB.

Table 2 shows typical AC crosstalk and off isolation
performance. Digital fesdthrough is masked by the
analog charge injection when the output is enabled.
When the output is disabled, the digital feedthrough is
virtually unmeasureable, since the digital pins are

physically isolated from the analog section by the

Ground and -Vgyp pins. The groundplane formed by
these lines is continued onto the MAX358/9 die to
provide over 100dB isolation between the digital and
analog sections.

Table 2A. TYPICAL OFF ISOLATION
REJECTION RATIO

Frequency 100kHz 500kHz 1MHz
One Channel Driven 74dB 72dB 66dB
All Channels Driven 64dB 48dB 44dB

Test Conditions: V| = 20Vpy_p at the tabulated frequency, R = 1.5k
between OUT and ground, EN = OV.

Table 2B. TYPICAL CROSSTALK
REJECTION RATIO

Frequency 100kHz 500kHz 1MHz
R_ = 1.5k 70dB 68dB 64dB
R = 10k 62dB 46dB 42dB

Test Conditions: Specified R_connected from OUT to ground, EN =
+5V, Ag = Ay = A, = +5V (Channel 1 selected). 20Vpy.pk at the
tabulated frequency is applied to Channel 2. All other channels are
open circuited. Similar crosstalk rejection can be observed between
any two channels.
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—_ Ordering Information (continued)

Chip Topographies

PART TEMP. RANGE PACKAGE
HI1-0508A-2 -55°C to +125°C 16 Lead CERDIP
H11-0508A-5* 0°C to +75°C 16 Lead CERDIP
HI3-0508A-5* 0°C to +75°C 16 Lead Plastic DIP
HI1-0509A-2 -55°C to +125°C 16 Lead CERDIP
H11-0509A-5" 0°C to +75°C 16 Lead CERDIP
HI3-0509A-5" 0°C to +75°C 16 Lead Plastic DIP

*Maxim burns in all devices at 150°C. Maxim’s -5 device is
therefore equivalent to the original manufacturer’s -7 product.

MAX358 < 0.139" ,
HI-508A (3.531mm)
N, oouT
N N,
IN, ——IN,
INg— — IN,
¢ : 0158"
INg—1 T (4.01mm)
Vsupry l I I o T Vsurey

GND A2 Al A0 ENABLE

Note: Connect substrate to +Vgppy OF Leave It Floating

MAX359 0.139" ,
HI-509A (3.531mm)
out,  ouT,

058"
(4.00lmm)

Vsupny

Al RO ENABLE

Note:  Connect substrate to +Vgpp y Or Leave It Floating

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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Fault-Protected

Analog Multiplexer with Latch

General Description

Maxim’s MAX368/369 are 8 channel single-ended (1 of
8) and 4 channel differential (2 of 8) fault-protected
multiplexers with on-chip data latches. Using a series
N-channel, P-channel, N-channel structure, these multi-
plexers provide significantly inproved fault protection
over previous devices. If power to the multiplexers is
removed while input voltages are still applied, all chan-
nels turn off, allowing only a few nanoamperes of leakage
current to flow in the inputs. This not only protects the
multiplexer and the circuitry connected to the output, but
also protects the sensors or signal sources which drive
the multiplexer inputs.

When an overvoltage signal of up to £35V is applied to
an analog input of a Maxim fault-protected multiplexer,
that input channel turns off. If the overvoltage is applied
to an on channel, the multiplexer output is clamped to
less than its power supply voltage, thereby protecting
sensitive circuitry that may be connected to the multi-
plexer output.

All channel selection and control inputs are fully com-
patible with both TTL and CMOS logic levels. In addition,
break-before-make switch operation is guaranteed and
typical power dissipation is less than 7 milliwatts, which
makes the MAX 368/369 ideally suited for portable equip-
ment usage.

Applications

Data Acquisition Systems

Industrial Process Control Systems
Avionics Test Equipment

Signal Routing Between Systems
Computer Controlled Analog Data Logging

Typical Operating Circuit

+5V -5V
| l
+ Ny
— g
0UT,
“ Ty mmam [ mwam
+ g N3y MAX369 0UTg MAX133 ‘ WP INTERFACE
- AN
4l Ngp
- —8INgg WR RS Ag A
I MUX AND A/D CONTROL

Input Protected Differential Input
Data Acquisition System

Features
4 All Switches Off with Power Supplies Off
4 Overvoltage Protection up to +35V

4 Only Nanoamperes of Input Current under All
Fault Conditions

4 Latch-Up Proof Construction
4 Operates from +4.5 to +18V Supplies

¢ All Digital Inputs are TTL and CMOS
Compatible

4 Internal Data Latches for Channel Selection
Ordering Information

PART TEMP. RANGE PACKAGE
MAX368C/D 0°C to +70°C Dice
MAX368CPN 0°Cto +70°C 18 Lead Plastic DIP
MAX368CJN 0°Cto +70°C 18 Lead CERDIP
MAX368CWN 0°C to +70°C 18 Lead Wide SO
MAX368EPN -40°Cto +85°C 18 Lead Plastic DIP
MAX368EJN -40°Cto +85°C 18 Lead CERDIP
MAX368EWN -40°Cto +85°C 18 Lead Wide SO
MAX368MJN -55°Cto +125°C 18 Lead CERDIP
MAX369C/D 0°C to +70°C Dice
MAX369CPN 0°Cto +70°C 18 Lead Plastic DIP
MAX369CJN 0°C to +70°C 18 Lead CERDIP
MAX369CWN 0°C to +70°C 18 Lead Wide SO
MAX369EPN -40°C to +85°C 18 Lead Plastic DIP
MAX369EJIN -40°Cto +85°C 18 Lead CERDIP
MAX369EWN -40°C to-+85°C 18 Lead Wide SO
MAX369MJN -55°Cto +125°C 18 Lead CERDIP
Pin Configurations
Top View
WR O] ® (78] RS
A e B2
A
V- o] maxam 5 GﬁD
Ny (5] MAX368 i@ v+
INy (5] (13) IN5
IN3 [7] [12] INg
INg [} (71 IN;
ouT [ 70 INg
U
WR (L] ® (18] RS
I
1
V' ] MDAM 5] VND
INip 5] MAX369 Fa IN1g
INop (& g INog
IN3a (7] IN3g
INgp (8] (1) IN
Uty 05 73 oufy
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MAX368/369

Fault-Protected

Analog Multiplexer with Latch

ABSOLUTE MAXIMUM RATINGS

Ven, va § Voupmb{+) .o

Vsupply(=) - oo

Analog Input Overvoltage with Multiplexer Power On:
Vs Vsupply(+) v
VSupply(=) « + v

Analog Input Overvoltage with Multiplexer Power Off:
VS Vsupp|y(+) ...........................
Vsupply(=) oo

.. +44V Continuous Current, S or D
422V Peak Current, S or D

2V (Pulsed at 1ms, 10% duty cycle max)
Power Dissipation (Note 1) (CERDIP)
.L+4V .
v, Operating Temperature Range:
e MAX368/369C . ........................
20V MAXB68/369E . ... ... ... ...
o MAX368/369M .. .. ...
. -20v Storage Temperature Range . .............
435V Note 1: Derate 12.8mW/°C above Ta = +70°C
. =35V

0°C to +70°C
-40°C to +85°C
-565°C to +125°C
-65°C to +150°C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(V* = +15V, V' = -15V; GND = 0, WR = 0, RS = 2.4V unless otherwise noted.)

. M SUFFIX | E,CSUFFIX |
PARAMETER SYMBOL CONDITIONS TEMP TYP MIN _ MAX | MIN MAX ] UNITS
ANALOG SWITCH
Analog Signal Range VANALOG (Note 2) 1 -15 15 -15 15
Drain-Source DS (ON) Vp = +10V, VaL = 0.8V 1,3 1500 1800 Q
ON Resistance Is = 100pA, Van = 2.4V 2 1800 2000
Greatest Change in rps(on) A
Between Channels msony | 1OV <Vs <10V ! 10 %
Source OFF Vg = 10V 1 -0.005 -1 1 -5 -5
Leakage Current Is (oFF) Vp = F10V 2 50 50 50 50
Vg =08V | Vo =210V 1 0015 | -2 2 .| -5 5
X MAX368 Vs =F10V 2 -200 200 -200 200
Drain OFF 1o (OFF)
Leakage Current |y vaeq Vp = +10V 1 -0.008 | -1 1 -5 5
Vs = ¥10V 2 -100 100 -100 100 nA
1 -0.03 -2 2 -5 5
MAX368 Vg = Vp = 10V
Drain ON . Ve = 2.4V 2 -200 200 -200 200
Leakage Current MAX369 xAL Z%i\\l/ 1 0015 A 1 5 5
AHT & 2 -100 100 | -100 100
LOGIC INPUT
Vp =24V 1,2,83 -0.002 -1 1 -1 1
Logic Input Current I
i H
(Input Voltage High) Vy = 14V 1,23 | 0006 | -1 1 1 1 A
Logic Input Current Ven=00r2.4V,Vy =0V A
(Input Voltage Low) la RS = 0V, WR = OV 1,23 |-0.002 | -1 1 ! 1
FAULT
Output Leakage Current Ip ©oF) Vp = 0V (Note 3) 1 -10 10 -20 20 nA
(with Overvoltage) Analog Overvoltage =+33V| 2 -2000 2000 | -2000 2000
Input Leakage Current | ViN = 225V, Vp = £10V . R
(with Overvoltage) S (OFF) (Note 3) ! 5 5 r 10 10 KA
Input Leakage Current | ViN = £25V, Ven = Vo = OV ~ _
(with Power Supplies Off) | P©® | Ag= Ay = A = OV or 5V ! 2 2 s 5 HA

*1=25C, 2=125°C, 85°C, 70°C, 3=-557C, -40°C, 0°C
1-22
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Fault-Protected
Analog Multiplexer with Latch

ELECTRICAL CHARACTERISTICS (continued)

(V* = +15V, V" =-15V; GND = 0, WR = 0, RS = 2.4V unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS TEmp+| Typ | MSUFFIX | ECSUFFIX | yyrs! €
MIN MAX MIN MAX m
DYNAMIC m
Switching Time of ,
Mu!tiplexger traans | See Figure 2 1 0.6 1 1 a
Break-Before-Make .
Interval topen See Figure 4 1 0.2 %
- us
Enable and Write ton (en, 7 | See Figures 3and 5 ! 1 15 15
Enable and Reset ,
Turn OFF Time torr en, AS) | See Figures 3 and 6 1 0.4 1 1
— See Figure 7 and
Charge Injection Q Tables 1A and 1B 1 55 pC
Ven =0, RL = 1kQ
OFF Isolation OIRR CL = 15pF, Vin =7VRms 1 68 dB
f = 100kHz
Logic Input Capacitance _
with Switch OFF Cwn | f=1MHz 1 5 pF
Input Capacitance .
with Switch OFF Coorr |\ oy [M=O 1 5
EN =
Output _ 1 25 pF
Capacitance MAX368 Coors f = 140kHz Vour =0
with Switch utT =
OFF MAX369 1 12
WR Pulse Width tww See Figure 1 1,23 300 300
Ax, EN Data Valid ¢ Set-up Time
to WR ow See Figure 1 1.2,3 180 180
ns
Ax, EN Data Valid Hold Time
after WR two See Figure 1 1,23 0 10 30
]
_ . Vin =5V
RS Pulse Width ths See Figure 1 1,23 300 500
SUPPLY
Positive Supply Current + - |1.2.3 11'255 ;g
Ve = 2.4V, Va = OV/5V ' ' mA
Negative Supply . 0.1 0.1
Current ! 1,23 02 02

*1=25°C, 2= 125°C,85°C,70°C, 3 =-55C,-40°C,0°C

Note 2: When the analog signal exceeds +13.5V or -12V, the blocking action of Maxim's gate structure goes into
operation. Only leakage currents flow and the channel on resistance rises to infinity.

Note 3: The value shown is the steady state value. The transient leakage is typically 10uA. See detailed description.

Note 4: Electrical Characteristics, such as ON Resistance will change when power supplies other than 15V are used.

Note 5: Digital input leakage is primarily due to the clamp diodes. Typical leakage is less than 1nA at +25°C.
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Fault-Protected
Analog Multiplexer with Latch

TRUTH TABLE — MAX368 TRUTH TABLE — MAX369
Ay |A; | Ag [EN |[WR | RS ON o= | == ON
2 1 SWITCH Aq Ag EN | WR RS SWITCH
Latching Latching
Maintains tai
¢ — Maintains
X X X x | 5 previous X X X f 1 previous
switch condition - switch condition
Reset Reset
NONE
X —{ S ‘ X ) O |tatones cleared) Lo A A ' 0 1 (latch,:g (lz\lleEared)
Transparent Operation Transparent Operation
X X X 0 0 1 NONE X X 0 0 1 NONE
o |o o |1 0 1 1 o ol 1 o |1 |
0 0 1 1 0 1 2 0 1 1 o 1 2
0 1 0 1 0 1 3 4 0 1 0 1 3
0 1 1 1 0 1 4 1 1 4 0 1 4
1 0 0 1 0 1 5
1 0 1 1 0 1 6
1 1 0 1 0 1 7
1 1 1 1 0 1 8
NOTE: Logic "1":Vaq2 2.4V, Logic “0" : VaL < 0.8V.
WR 3v 15
0 — gy —»
<+ ow-s'  twp
v 2.0V
EN, Ag. Aq. (A9) - 08V 08
0 0
SWITCH
OuTPUT
Figure 1. Typical Timing Diagrams for MAX368/369
+2.4V
LOGIC =
EN INg |—o £10V
INPUT - B N THRUIN | —omy SWITCH
1, <20ms 50%|— el = ouTPUT
if <20 ns 0 19 8 F10V
1 oot o Vg
Ving 08V, Moo WR_v
8ViNt
SWITCH 0 50Q 8 MQ A 35pF
OUTPUT 0.8Ving 5y 1 T
Vo Ving L L L 1 L
. T4y = - =
TRANSNON o |« iNgON| | «— tTRANSITION
EN IN
RS N THRUNGE[ 1Y SWITCH
OUTA, IN2g AND INgg [ outPUT
N 4B [0 2oy
A 0uTR * Vog
GND__WR__V
500 + ésv MQ = 35pF
= e M

Figure 2. Transition Time Test Circuits
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tr <20ns
tf <20ns

L0GIC 4o
INPUT 5°°7;

ton(EN)—»
0.0 0.1V
SWITCH
OUTPUT
Vo 08Vp
Vo
Vin

<«— torr(EN)

124V +5V
EN RS

Ao

A

A26ND WR

v INpF—o -5V
SWITCH
o THRUNg [—o— ey

out Vo

v
5 ke 35pF
5V

K24V +15V
EN RS v+ INgf—o -5V

Ny THRU g, OUTAf—0— SWITCH
Ag A INog | 3AB IN4g — OUTPUT
Ay

__ Ourg,out Vos
WR V-
f + T 1 35pF

Figure 3. Enable ton/torr Time Test Circuit

ty <20ns
tf <20ns

w—
LOGIC
INPUT 50%

0

Viy

80%
SWITCH

QUTPUT
Vo

o

—

+24V

+15V

I

<+— topEN

V4

ALL IN AND OUT, SWITCH
AoV GutplT

0UTg Vo
v

E—J .f%v 1% I 35pF

Figure 4. Open Time (B.B.M.) Interval Test Circuit
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DEVICE MUST BE RESET PRIOR TO APPLYING WR PULSE

+2.4V
+15V
o Ny OR
Ag. A1, (Ag) 1 1BE—o0 45V
L 02 REMAINING § SWITCH
= SWITCHES |—o— OUTPUT
W out, 01 Y

1kQ 35pF

»év I

Figure 5. Write Turn-On Time ton(wR) Test Circuit

Vo

v
RS 15V 50%
o
" lorrps) —*
SWITCH
OUTPUT 0

0.8V

+2.4V
+5V
EN v
IN{ORINBE——o 45V
T o JroA k) REMAINING SWITCH
= SWITCHES f—°—L OUTPUT
RS __ 0uTg, OUT - Vo
LOGIC GND  WR V-

INPUT iy *Q 35pF
15V I

Figure 6. Reset Turn-Off Time torF(RS) Test Circuit

V+
g—o— Ag A1, (A9)

Vgen

R
gen SX _— D

RSp—o——o024v

i

¢S

1
v T cu=to009
5Y

TN ams

A Vg IS THE MEASURE OF VOLTAGE ERROR DUE TO
CHARGE INJECTION. THE CHARGE INJECTION IN
COULOMBS IS Q= Cy x A Vg

Figure 7. Charge Injection Test Circuit
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Detailed Description
Fault Protection Circuitry

Maxim's MAX368/369 are fully fault-protected for con-
tinuous input voltages up to ¥35V, whether or not the
+Vsup and -Vsup power supplies are present. These
devices use a “series FET" protection scheme which not
only protects the multiplexer output from overvoltage, but
also limits the input current to sub-microamp levels.

Figures 8 and 9 show how the series FET circuit protects
against overvoltage conditions. When power is off, the
gates of all the FETs are at ground. With a -25V input,
N-channel FET Q1 is turned on by the +25V gate-to-
source voltage. The P-channel device (Q2), however, has
+25V Vs and is turned off, thereby preventing the input
signal from reaching the output. If the input voltage is
+25V, Q1 has a negative Vas, which turns it off. Similarly,
only sub-microamp leakage currents can flow from the
output back to the input, since any over voltage will turn
off either Q1 or Q2.

Figure 10 shows the condition of an OFF channel with
+Vsup and -Vsup present. As with Figures 8 and 9, either

-25V.
OVERVOLTAGE

N-CHANNEL MOSFET
IS TURNED ON

BECAUSE Vg = +25V

an N-channel or a P-channel device will be off for any
input voltage from -35V to +35V. The leakage current with
negative overvoltages will immediately drop to a few
nanoamps at 25°C. For positive overvoltages the fault
current will initially be 10 or 20uA, decaying over a few
seconds to the nanoamp level. The time constant of this
decay is caused by the discharge of stored charge from
internal nodes and does not compromise the fault protec-
tion scheme.

Figure 11 shows the condition of the ON channel with
+Vsup and -Vsup present. With input voltages less than
110V, all three FETs are on and the input signal appears
at the output. If the input voltage exceeds +Vsyup minus
the N-channel threshold voltage (V1n), then the N-chan-
nel FET will turn off. For voltages more negative than
-Vsup minus the P-channel threshold (V1p), the P-channel
device will turn off. Since Vi is typically 1.5V and Vip is
typically 3V, the multiplexer’s output swing is limited to
about -12V to +13.5V with +15V supplies

-25V.
OVERVOLTAGE S
N-CHANNEL MOSFET
IS TURNED OFF

BECAUSE Vigg = -25
L I L

Figure 8. -25V Overvoltage with Multiplexer Power OFF

Figure 9. +25V Overvoltage with Multiplexer Power OFF

15V +15V -15V
+25V FORCED
-25V. a1 02 a3 NO%(%MUMTON
OVERVOLTAGE CIRE By
N—C‘HANNEL MO?\IFET cEfRTcES#?ﬁ

BECAUSE Vgg = +10V

-15V FROM NCHANNEL,
Baved H{r_—lnsv rrow MOSFET IS OFF
DRIVERS

Figure 10. -25V Overvoltage on an OFF Channel with
Multiplexer Power Supply ON

WA Ki/Vi

-15V +16V -15V

+25V
OVERVOLTAGE

N-CHANNEL MOSFET
IS TURNED OFF oSt
BECAUSE Vs =10V ~T7N-157
+ISVFROM 15V FROM
DRVERS ~ DRIVERS

Figure 11. +25V Overvoltage Input to the ON Channel
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Fault-Protected

Analog Multiplexer with Latch

The Typical Operating Characteristics graphs show typi-
cal leakage vs. input voltage curves. Although the maxi-
mum rated overvoltage of these devices is £35V, the
MAX368/369 typically has excellent performance up to
+40V, providing additional margin for the unknown tran-
sients that exist in the real world. In summary, the
MAX368/369 provides superior protection from all fault
conditions, while using a standard, readily produced
junction isolated CMOS process.

Digital Control Circuitry

The internal structure of the MAX368/369 includes trans-
lators for the Ao, A1, A2, EN, RS, and WR digital inputs,
latches, a decode section for channel selection (see
Truth Tables on the fourth page of this data sheet). The
gate structure consists of series N-channel/ P-channel/
N-channel MOSFETs (see Figure 12). This combination
produces a very rugged, fault tolerant multiplexer with
address latch capability, and does so with extremely low
power dissipation.

Write (WR), and Reset (RS) strobes are provided for
interfacing with microprocessor bus lines (Figure 13),
alleviating the need for the microprocessor to provide
constant address inputs to the MUX in order to hold on
to a particular channel.

When the write strobe is in the low state (less than 0.8V),
and the reset strobe is in the high state (greater than
2.4V), the MUXs are in the transparent mode; this means

that the MUXs act similar to non-latching MUXs such as
the MAX358/359 or the HI-508A/509A.

When the write input goes to the high state (>2.4V), the
previous BCD address input will be latched and held in
that state indefinitely. To pull the MUX out of this state,
either the write input (WR) must be taken low (0.8V), back
to the transparent state, or the Reset (RS) input taken low,
turning off all channels.

The function of the Reset input is to allow for turning off
all channels when the RS input is low (<0.8V); this has the
dual function of resetting channel selection back to the
channel 1 mode.

The MAX368/369 is designed to work with single as well
as dual supplies, and good performance can be ex-
pected inthe 9V to 22V single supply range. For example,
with a single +15V power supply, analog signals in the
range of +3.3V to +12V can be switched normally, and
overvoltages up to +£35V can still be tolerated. If negative
signals, around OV are expected, a negative supply is
needed. However, only -5V is needed to normally switch
signals in the -2V to +12V range (-5V, +15V supplies). No
current is drawn from the negative supply, so Maxim’s
MAX635 D/C to D/C converter does the job very nicely.

The EN latch allows all switches to be turned OFF under
program control. This becomes useful when two or more
MAX368s are cascaded to build 16-line and larger
analog signal input multiplexers.
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e PROTECTION -
.
.
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Figure 12. Simplified Internal Structure
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Fault-Protected

Analog Multiplexer with Latch

Typical Operating Characteristics

INPUT LEAKAGE VS. OFF CHANNEL LEAKAGE OUTPUT LEAKAGE VS.
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Applications

Operation with Supply Voltages
Other than +15V

The main effect of supply voltages other than +15V is the
reduction in output signal range. The MAX368/369 limits
the output voltage to about 1.5V below +Vsyp and about
3V above -Vsyup. In other words, the output swing is
limited to +3.5V to -2V when operating from £5V. The
Typical Operating Characteristics graphs show typical
Rps(ony) for £15V, £10V, and 5V power supplies. Maxim
guarantees the MAX368/369 for operation from +4.5V to
+18V supplies. The switching delays increase by about a
factor of 2 at 5V, but break-before-make action is
preserved.

The MAX368/369 can be operated with a single +9V to
+22V supply, as well as asymmetrical power supplies
such as +15V and -5V. The digital threshold will remain
approximately 1.6V above the GROUND pin, and the
analog characteristics such as Rps(on) are determined

VA X1/

by the total voltage difference between +Vsup and -Vsup.
Connect —Vsup to OV when operating with a +9V to +22V
single supply.

The MAX368/369 digital threshold is relatively inde-
pendent of the power supply voltages, going from a
typical 1.6V when +Vsup is 15V to 1.5V typical with a 5V
+Vsup. This means that Maxim's MAX368/369 will operate
with standard TTL logic levels, even with +5V power
supplies. In all cases, the threshold of the Enable pin is
the same as the other logic inputs.

Operation as a Demultiplexer

The MAX368/369 will function as a demultiplexer, where
the input is applied to the Output pin, and the Input pins
are used as outputs. The MAX368/369 provide both
break-before-make action and full fault protection when
operated as a demultiplexer, unlike earlier generations of
fault protected multiplexers.

1-29
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MAX368/369

Fault-Protected

Analog Multiplexer with Latch

DATABUS

PROCESSOR
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+15V
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INPUTS

ANALOG
INPUTS

“o <

>
2

Figure 13. Bus Interface

Switching Characteristics
and Charge Injection

Table 1 shows typical charge injection levels vs. power
supply voltages and analog input voltage for the MAX368
and MAX369. Note that since the channels are well
matched, the differential charge injection for the
MAX368/369 is typically less than & picocoulombs. The
charge injection that occurs during switching creates a
voltage transient whose magnitude is inversely propor-
tional to the capacitance on the multiplexer output.

The channel-to-channel switching time is typically 600ns,
with about 200ns of break-before-make delay. This 200ns
break-before-make delay prevents the input-to-input
short that would occur if two input channels were simul-
taneously connected to the output. In a typical data
acquisition system such as that shown in Figure 13, the
dominant delay is not the switching time of the
MAX368/MAX369 multiplexer but is the settling time of
the following amplifier and sample/hold. Another limiting
factor is the RC time constant of the multiplexer Rps(on)
plus the signal source impedance multiplied by the load
capacitance on the output of the multiplexer. Even with
low signal source impedances, 100pF of capacitance on
the multiplexer output approximately doubles the settling
time for 0.01% accuracy settling.

Digital Interface Levels

The typical digital threshold of both the address lines and
the enable pin is 1.6V, with a temperature coefficient of
approximately -3mV/°C. This ensures compatibility with
0.8Vto 2.4V TTL logic swings over the entire temperature
range. The digital threshold is relatively independent of
the supply voltages, moving from 1.6V typical to 1.5V
typical as the power supplies are reduced from 15V to
+5V. In all cases, the digital threshold is referenced to the
GROUND pin.

1-30

Table 1A. MAX368 CHARGE INJECTION

Supply Voltage Analog Input Level | Injected Charge

+1.7V +100pC

45V ov +70pC

1.7V +45pC

+5V +200pC

10V oV +130pC

-5V +60pC

+10V +300pC

+15V ov +180pC

-0V +50pC

Test Conditions: C. = 1000pF on multiplexer output; the tabu-
lated analog input level is applied to channel 1; channels 2
through 8 inputs are open circuited. EN = +5V, A1 = A2 = 0V, Ao
is toggled at 2kHz rate between 0V and 3V. +100 picocoulombs
of charge creates a +100mV step when injected into a 1000pF
load capacitance.

Table 1B. MAX369 CHARGE INJECTION

Supply Analog Injected Charge

Voltage | InputLevel| oyt A OutB Dif&eregltial

+1.7V  |+105pC |+107pC -2pC

5V oV +73pC | +48pC -1pC

-1.7V +48pC | +50pC -2pC

+5V +215pC | +220pC -5pC

10V ov +135pC | +139pC -4pC

-5V +62pC | +63pC -1pC

+10V +325pC | +330pC -5pC

+15V oV +180pC | +185pC -5pC

-10V +55pC | +55pC 0pC

Test Conditions: CL = 1000pF on Out A and Out B; the tabulated
analog input level is applied to inputs 1A and 1B; channels 2
through 4 are open circuited. EN = +5V, A1 = 0V, Ao is toggled
from OV to 3V at a 2kHz rate.

VAKXV




Fault-Protected

Analog Multiplexer with Latch

The digital inputs can also be driven with CMOS logic
levels swinging from either +Vsup to —Vsup or from +Vsup
to Ground. The digital input current is just a few
nanoamps of leakage at all input voltage levels, with a
guaranteed maximum of 1pA. The digital inputs are
protected from ESD by a 30V zener diode between the
input and +Vsyp, and can be driven +6V beyond the
supplies without drawing excessive current.

Channel-to-Channel Crosstalk,
Off Isolation and Digital Feedthrough

At DC and low frequencies, the channel-to-channel
crosstalk is caused by variations in output leakage cur-
rents as the off channel input voltages are varied. The
MAX368/369 output leakage varies only a few picoamps
as all 7 off inputs are toggled from -10V to +10V. The
output voltage change depends on the impedance level
atthe MAX368/369 output, which is Rbs(on) plus the input
signal source resistance in most cases, since the load
driven by the MAX368/369 is usually a high impedance.
For a signal source impedance of 10kQ or lower, the DC
crosstalk exceeds 120dB.

Table 2 shows typical AC crosstalk and off isolation
performance. Digital feedthrough is masked by the
analog charge injection when the output is enabled.

When the output is disabled, the digital feedthrough is
virtually unmeasurable, since the digital pins are physi-
cally isolated from the analog section by the GROUND
and -Vsup pins. The groundplane formed by these lines
is continued onto the MAX368/369 die to provide over
100dB isolation between the digital and analog sections.

Table 2A. TYPICAL OFF ISOLATION

REJECTION RATIO
Frequency 100kHz 500kHz 1MHz
One Channel Driven 74dB 72dB 66dB
All Channels Driven 64dB 48dB 44dB

Test Conditions: Vin = 20Vek-pk at the tabulated frequency,
R = 1.5k between OUT and ground, EN = 0OV.

20 Vpk-px
OIRR = 20 Log VouT PRPR)

Table 2B. TYPICAL CROSSTALK

REJECTION RATIO
Frequency 100kHz 500kHz 1MHz
RL= 1.5k 70dB 68dB 64dB
RL = 10k 62dB 46dB 42dB

Test Conditions: Specified RL connected from OUT to ground,
EN = +5V, Ap = A1 = A2 =0V (Channel 1 selected). 20Vpk-pk at
the tabulated frequency is applied to Channel 2. All other chan-
nels are open circuited. Similar crosstalk rejection can be ob-
served between any two channels.

Chip Topographies

MAX368
INg OUT INg
4
- IN3
- IN2
L iNg 0.176"
4.47Tmm
I
+ EN v
RS WR Ao
0136" N

3.45mm

MAX369
OUTg OUTa INga
\ |
INsg r L C]) |
r IN3a
IN3g
IN2B - IN2a
v+
GND I [ v
N.C.
Aq + EN '
RS
0.136”
—
3.45mm

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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Monolithic CMOS Analog Multiplexers

General Description

Maxim’s AD7506 and AD7507 are monolithic CMOS
analog multiplexers. The AD7506 is a single 16 chan-
nel (1 of 16) multiplexer, and the AD7507 is a differ-
ential 8 channel (2 of 16) multiplexer.

Both devices feature break-before-make switching.
Maxim guarantees that these multiplexers will not
latch-up if the power supplies are turned off with the
input signals still present, as long as absolute maxi-
mum ratings are not violated. The multiplexers operate
over a wide range of power supplies from +4.5V
to +18V.

Compared to the original manufacturer's devices,
Maxim’s AD7506 and AD7507 consume significantly
less power, making them ideal for portable equipment.

Applications

Control Systems

Data Logging Systems
Aircraft Heads Up Displays
Data Acquisition Systems
Signal Routing

Typical Operating Circuit

-15V -15v
V'GND Vv
O—A/
S1a Da O
O—1Sega ANALOG
Am‘:,LLﬁ,G maxim | OUTPUT
(OUTPUTS) AD7507 [ (NPUTS)
O——S1b
+15V Do[—O
o—{Ssb
7 Ap A1 Ay EN
cLock Vo
N O Bhi Qac
DM7493 o
NC —{AHi
Qa}—NC
ro1 ro2 GND|
+15V
ENABLE
IN O
(MUX ON-OFF
CONTROL)
8 Channel Sequential Differential MUX/DEMUX

Features
¢ Improved 2nd Source!
4 Drop in Replacement for Analog Devices
¢ Operabie with +4.5V to +18V Supplies
¢ Symmetrical, Bi-Directional Operation
¢ Logic and Enable inputs, TTL and CMOS
Compatible
4 Latch-Up Proof Construction
Monolithic, Low-Power CMOS Design
Ordering Information
PART TEMP. RANGE PACKAGE*
AD7506JN 0°C to +70°C 28 Lead Plastic DIP
AD7506KN 0°C to +70°C 28 Lead Plastic DIP
AD7506JQ -25°C to +85°C 28 Lead CERDIP
AD7506KQ -25°C to +85°C 28 Lead CERDIP
AD7506SQ -55°C to +125°C 28 Lead CERDIP
AD7506TQ -55°C to +125°C 28 Lead CERDIP
AD7507JN 0°C to +70°C 28 Lead Plastic DIP
AD7507KN 0°C to +70°C 28 Lead Plastic DIP
AD7507JQ -25°C to +85°C 28 Lead CERDIP
AD7507KQ -25°C to +85°C 28 Lead CERDIP
AD7507SQ -55°C to +125°C 28 Lead CERDIP
AD7507TQ -55°C to +125°C 28 Lead CERD!P

For Dice, Plastic Chip Carrier, Ceramic Leadless Chip Carriar and
Ceramic Sidebraze DIR contact factory.

*Maxim reserves the right to ship Ceramic Packages in lieu of CERDIP
Packages.

Pin Configurations

Top View
— | — /" ]
Vi[i]e 28] D vV [i]e 28] Da
NC 2] [27] v Dy [2] 27] V°
NC 3] (26] Ss  NC [3} [26] Sgq
s [4] [25] S7 sgy [4] 25 S7a
S5 [5] (2] S¢Sy, (5] 23] Sga
S1a [6] [23) S5 Sgp [6] 23] Ssa
Si3 [T| MAXIWVI [22] 55 S [7] MAXI [22] Ssa
s [5] AD7506 [z)s; su [8] AD7507 [7] s
sn (3] 2] Sz sy [2] [20] S2a
S10 [10] [19] S1 Sap [10] [19] S1a
s 1] 8] EN Sy [11] [8] EN
GND [12] 17) Ao GND [12] [17] Ao
NC [13] (6] A1 Nc (3 [16] A
A3 [14] (5] A2 NC [a 5] A2

VAKXV
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AD7506/AD7507

Monolithic CMOS Analog Multiplexers

ABSOLUTE MAXIMUM RATINGS (T = 25°C unless otherwise noted.)

Vpp-GND
Vss-GND

V Between Any Switch Terminals (Note 1)
Digital Input Voltage Range
Overvoltage at Vour (Vs)
Switch Current (ls, Continuous One Channel)

Switch Current (ls, Surge One Channel)
1ms Duration, 10% Duty Cycle
Note 1: Do not apply voltages higher than Vpp and Vss to any other terminal, especially when Vss = Vpp = 0V all other pins
should be at OV.

Note 2: The digital control inputs are diode protected; however, permanent damage may occur on unconnected units under
high energy electrostatic fields. Keep unused units in conductive foam at all times.

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(V+ =15V, V™ = =15V, GND = 0V, unless otherwise noted.)

+17V Power Dissipation (Any Package)
-17V Up to +50°C
25V Derates above +50°C by
Voo to GND Operating Temperature
Vss, Vop Commercial (JN, KN Versions)
..... 20mA Industrial (JQ, KQ Versions)
Extended (SQ, TQ Versions)
35mA Storage Temperature

1000mW
10mw/°C

0°C to +70°C
-25°C to +85°C
-55°C to +125°C
-65°C to +150°C

OVER
SPECIFIED
VERSION | SWITCH +25°C TEMP. RANGE
PARAMETER SYMBOL (Note 3) |CONDITION TEST CONDITIONS MIN TYP MAX| MIN TYP MAX UNITS
ANALOG SWITCH
. J, K ON 300 450 550 0
Drain-Source DS(ON) S, T ON Vs = =10V to +10V, 400 500
ON Resistance Is = 1mA
rDS(ON) 0
vs. Vs All ON 15 %
Tempco of TDS(ON) N . A . o o
ON Resistance Tevrip Aii ON Vg = 0V, is = imA 0.5 Y/° C
Arps(on)
Between All ON 4 %
Difference in ON Switches
Resistance Between A Vs =0V, Is = TmA
IDS(ON)
Channels vs. Temp
. 0 o
Between All ON 0.05 %/°C
Switches
Source OFF | J, K OFF 005 5 50
Leakage Current S(OFF) ST OFF Ve =10V, Vi = +10V 0.05 1 50
J, K OFF and 03 20 500
Drain OFF AD7506 | S, T OFF  |Vs=+10V, Vp=-10V 03 10 500 | ™A
eakage D(OFF) “Enable Low” 5
Current | AD7507 ; '§ 8'; 8‘2 150 328
Channel
ON
J, K ON 03 20 500
Leakage | AD7506 S, T ON 03 10 500
Current ID(ON) K oN Vs =0 03 10 nA
Ipony-ls J, : 250
(Any AD7507 S T ON 03 5 250
Switch ON)
1-34 VI X /W




(v =15V, V™ = -15V, GND = 0V, unless otherwise noted.)

Monolithic CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS (Continued)

OVER
SPECIFIED
VERSION | SWITCH +25°C TEMP. RANGE
PARAMETER | SYMBOL TEST CONDITIONS UNITS

(Note 3) |CONDITION MIN TYP MAX| MIN TYP MAX
DIGITAL CONTROL
Address Input
Threshold (Low) Vine 08 v
Address Input J, S 3.0
Threshold (High) Ving KT (Note 4) 2.4 v

; line
Input Logic Current or I All 10 30 UA
Address Input
Capacitance O Al 3 pF
DYNAMIC CHARACTERISTICS (Note 5)
Switching Time trrANSITON J, S 700
gf M‘L(Jltzl,‘plfexerfvl - K T Vin: 0 to 3.0V 700 1000 ns
reak-Before-Make
Interval topen All 100
Enable Turn-ON J, 8 0.8
: ton (EN)
Time KT Ven: 0 to 3.0V 15 us
Enable Turn-OFF J, S 0.8
Time forr (BN) | ¢ 7 1
VEN = 0, RL = QDOQ,
. CL = 3.0pF,
OFF lIsolation OIRR Al Vs = 3.0Vaus, 70 dB
f = 50kHz
Source OFF
Capacitance Cs(orr) Al OFF 5
Drain OFF | AD7506 c All OFF 40
. o
Capacitance| AD7507| 07 Al OFF 20 .
p

Source to
Drain Capacitance Csp All OFF 05
Capacitance
Between Any Css All OFF 0.5
Two Switches
POWER SUPPLY
Positive Supply * J, K OFF 0.05 0.5
Current S, T OFF All Digital 0.05 0.5 1
Negative Supply - J, K OFF Inputs Low 0.05 0.3 mA
Current ST OFF 0.05 0.3 0.6
Positive Supply [+ J, K ON 03 05
Current ST ON All Digital 03 05 1
Negative Supply - J, K ON Inputs High 0.05 0.3 mA
Current S, T ON 0.05 0.3 0.6

Note 3:

-55°C to +125°C.

Note 4:

value is determined by the output leakage current of the driver gate when in the high state.

Note 5:

VA4V D> eV44|

AC parameters are sample tested to ensure conformance to specifications.

JN and KN versions specified for 0°C to +70°C; JQ and KQ versions for -25°C to +85°C; SQ and TQ versions for

A pullup resistor, typically 1-2kQ is required to make the J and S versions compatible with TTL/DTL. The maximum
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Monolithic CMOS Analog Multiplexers

Truth Tables
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.

Maxim reserves the right to change the circuitry and specifications without notice at any time.
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Monolithic CMOS Analog Multiplexers

General Description

Maxim’s DG506A and DG507A are monolithic CMOS
analog multiplexers. The DG506A is a single 16
channel (1 of 16) multiplexer, and the DG507A is a
differential 8 channel (2 of 16) multiplexer.

Both devices feature break-before-make switching.
Maxim guarantees that these multiplexers will not
latch-up if the power supplies are turned off with the
input signals still present as long as absolute maxi-
mum ratings are not violated. The multiplexers operate
oveir ngide range of power supplies from +4.5V
to £18V.

Compared to the original manufacturer's devices,
Maxim’s DG506A and DG507A consume significantly
less power, making them ideal for portable equipment.

Maxim’s DG506A and DG507A meet or exceed the
specifications of, and are drop-in replacements for,
Intersil’s IH6116 and IH6216, Siliconix’s DG506A and
DG507A, and Harris’ HI506 and HI507.

Applications

Control Systems

Data Logging Systems
Aircraft Heads Up Displays
Data Acquisition Systems
Signal Routing

Typicai Operating Circuit

-15V -15V
V'GND V-
[lo u—
S1a D, O
O0—{Sga ANALOG
Am‘;bc_’rG MAXIM OUTPUér)
o DG507A |(NPUT
(OUTPUTS) b
+15V Dp}—O
O0—1Ssb
{ Ao A1 Az EN
v ]
Q
CLOCK o By P
C
DM7493
Qp
NC —{Ani
Qaf—NC
rﬁ 752 GND)
+15v°
ENABLE
IN
(MUX ON-OFF
CONTROL)
8 Channel Sequential Differential MUX/DEMUX

Features

¢ Improved 2nd Source!
€ Pin compatible with Harris, Siliconix, Intersil
4 Operable with +4.5V to +18V Supplies
& Symmetrical, Bi-Directional Operation
4 Logic and Enable inputs, TTL and CMOS
Compatible
9 Latch-Up Proof Construction
¢ Monolithic, Low-Power CMOS Design
Ordering Information
PART TEMP. RANGE PACKAGE
DG506AAK -55°C to +125°C 28 Lead CERDIP
DG506ABK -20°C to +85°C 28 Lead CERDIP
DG506AC/D 0°C to +70°C  Dice
DG506ACJ 0°C to +70°C 28 Lead Plastic DIP
DG506ACK 0°C to +70°C 28 Lead CERDIP
DG506ACWI 0°C to +70°C 28 Lead Wide SO
DGS507AAK -55°C to +125°C 28 Lead CERDIP
DG507ABK -20°C to +85°C 28 Lead CERDIP
DG507AC/D 0°C to +70°C  Dice
DGS507ACJ 0°C to +70°C 28 Lead Plastic DIP
DG507ACK 0°C to +70°C 28 Lead CERDIP
DG507ACWI 0°C to +70°C 28 Lead Wide SO
Pin Configurations
Vi[]e ~ 28] D Vi [i]e ~ 28] D,
NC [Z] 7] v Dp [2] [27] v
NC [3] 28] S NC [3] [26] Sga
st [4] [25] 7 sgp [4] [%5] S7a
S5 [5] % Se Sm [5] [24] Sea
S1a [6] 23] S5 Sgp [6] 23] Ssa
su [[] maxam [22] s, s, [T] maxim [22] saa
sz [8] DG506A [z1] s3 sS4 [e] DG507A [#] saa
s 9] [20] 2 s, [9] [20] s,
St [10] [19] 1 Sz [10] 18] S1a
So [11] 8] EN sy [11] 18] EN
GND [12] (17] Ao GND [12] (7] Ag
NC [13] 6] A1 NC [ 6] A4
A3 [ (5] A2 NC [18 5] A2
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DG506A/DG507A

Monolithic CMOS Analog Multiplexers

ABSOLUTE MAXIMUM RATINGS

GND

Current, Any Terminal Except S or D
Continuous Current, S or D

Peak Current, S or D
(Pulsed at 1msec, 10% duty cycle max)
Storage Temperature (A & B Suffix)
(C Suffix)

-2V to (V" + 2V) or
20mA, whichever occurs first.
30mA

40mA
-65°C to 150°C
-65°C to 125°C

Operating Temperature (A Suffix)
(B Suffix)
(C Suffix)

Power Dissipation (Package)*

28 Pin Ceramic DIP**

28 Pin Plastic DIP***

25V

*All leads soldered or welded to PC board.
**Derate 16mW/°C above 75°C
***Derate 8.3mW/°C above 75°C

-55°C to 125°C
-25°C to 85°C

0°C to 70°C

1200mW

625mW

Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devices without resulting in permanent damage. These are
stress ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational sections of the
specifications is not implied. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (v* = 15V, V- = 15V, GND = 0V, Ta = 25°C, unless otherwise indicated.)

DG506AA DGS506AB/C
PARAMETER SYMBOL TEST CONDITIONS DG307AA DGS07AB/C  |yniTs
MIN TYP MAX | MIN TYP MAX
(Note 2)(Note 3) (Note 2) (Note 3)
SWITCH
Analog Signal Range VANALOG -15 15 =15 15 Vv
Sequence Each| Vp = 10V,

. Switch On | Is = ~200uA 270 400 270 450
Dﬁl;—Sgurce ros(on) VaL = 0.8V, - o)
ON Resistance Va = 24y, | Vo= 10V 230 400 230 450

Vo S5y |ls = ~200uA
Greatest Change in r MAX_ MIN
Drain-Source ON Ar Arps(on) = (—"Ds(on) ,:,SE(OH) 6 6 o
Resistance Between DS(on) TDs(on) 0
Channels -10V < Vg < 10V
Source OFF o Vs=10V,Vp=-10v|] -1 0002 1 -5 0002 5
Leakage Current off Vs=-10V,Vp=10V| -1 -0.005 1 -5 -0.005 5

o orF 5G506A Ven =08V |Vo=10V,Vs=-10v -10 002 10 | -20 002 20

E;:L’;ge ot VaL =08V [vp=-10V,Vs=10v| -10 -003 10 | 20 -0.03 20
Of
Current DGS07A Vp=10V,Vg=-10V| -5 0007 5 | -10 0007 10
Vo=-10V,Vs=10v| -5 -0015 5 | -10 -0015 10 | .

channel on | DGS0BA Sequence Each| Vs =Vp=10V_| -10 003 10 | 20 003 20
o :kﬁaf;ee oo 3w.t::r6 g\f/\ Vs@n=Vp=-10V | -10 -006 10 | -20 -0.06 20
Current DG50TA Vai =24V |Vsan=Vo=10v | 5 0015 5 | -10 0015 10

Ven =24V fyg=Vp=-10V | -5 -003 5 | -10 -003 10
INPUT
Address Input Current, I Va = 24V -10 -0.002 -10 -0.002
Input Voltage High Va = 15V 0.006 10 0.006 10 A

M
Address Input Current, laL AllVa =0 Ven = 2.4V -10 -0.002 -10 -0.002
Input Voltage Low Ven = 0 -10  -0.002 -10 -0.002
1-38 NAXI/VE




(V¥ = 15V, V" = =15V, GND = 0V, Ta = 25°C, unless otherwise. indicated.)

Monolithic CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS (Continued)

DG506AA DG506AB/C
PARAMETER SYMBOL TEST CONDITIONS DGS07AA DGS07AB/C__ |yniTs
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)

DYNAMIC
Switching Time y .
Of Multiplexer tiransition See Figure 1 0.6 1 0.6

-Before-M )
ﬁ';zar:’(a'se ore-Make topen See Figure 3 0.2 0.2 MS
Enable Turn-ON Time ton(en) 1 1

- See Figure 2
Enable Turn-OFF Time toff(EN) 0.4 0.4
. Ven = 0, RL = 1kQ, C_ = 15pF
2
OFF Isolation OIRR Vs = 7Vrms, f = 500kHz 68 68 dB
Source OFF -
Capacitance Csoft _ Vs =0 6 6
Ven = 0,
Drain OFF DG506A f = 140kHz 45 45 pF
c : Cboyoft) Vo =0
apacitance | DG507A 23 23

SUPPLY
Positive Supply Current * 13 25 13 3

- — Ven = OV or 5V, All Va = 0 mA
Negative Supply Current | -15 -07 -25 -07

Note 1: Signals on Sy, Dx, or INx exceeding v* or V™ will be clamped by internal diodes. Limit forward diode current to
maximum current ratings.
Note 2: The algebraic convention whereby the most negative value is a minimum, and the most positive value is a maximum,
is used in this data sheet.
Note 3: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Note 4: Ip(on) is leakage from driver into “ON” switch.

Note 5: OFF isolation = 20 Ioglﬁ’_, Vs = input to “OFF” switch, Vp = output due to Vs:

MAXI

Vs
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DG506A/DG507A

Monolithic CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS (Over Temperature)
(V+ =15V, V7 = -15V, GND = 0V, T, = Over Temperature Range, unless otherwise indicated.)

DGS506AA DG506AB/C
PARAMETER SYMBOL TEST CONDITIONS DGAOTAA DGS07AB/C __ |ynits
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
SWITCH
Analog Signal Range VaNALOG -15 15 -15 15 Vv
Sequence Each|Vp = 10V,

. Switch On | Is = ~2004A 500 550
Drain-Source roS(on) VaL = 0.8V, 0
ON Resistance Van = 24y | Vo = -10V, 500 550

Ven = 24y |S = ~200uA
Source OFF Vs = 10V, Vp = -10V| -50 50 | -50 50
Leakage C t Is(off - —
eakage Curren Vs =-10V, Vp = 10V| -50 50 -50 50
Ven = 0.8V | Vo =10V, Vs = -10V| -300 300 | -300 300

i DG506A
Drain OFF VaL = 0.8V [V, =10V, Vs = 10v| ~300 300 | -300 300
Leakage Ip(offy
Current Vp =10V, Vs = -10V| -200 200 | -200 200

DG507A
Vp =-10V, Vs = 10V| -200 200 | -200 200 nA
Sequence Each Vsgany = Vp = 10V -300 300 | -300 300
Channel ON DGS506A Switch On VI ~ "
Leakage Ib(on* Var = 0.8V, Vs@n = Vp =-10V | -300 300 | -300 300
Current Van = 2.4V, Vs(ay = Vp = 10V -200 200 | -200 200
DG507A Vew = 2.4V
EN = 2. Vs(aL) = Vp = -10V | -200 200 | -200 200
INPUT
Address Input Current, Ian Va = 2.4V -30 -30
Input Voltage High Vp = 15V 30 ! 30
MA
Address Input Current, I All Va = 0 Ven = 2.4V -30 -30
Input Voltage Low At A Ven = 0 30 30

Note 1: Signals on Sx, Dx, or INx exceeding vt or V™ will be clamped by internal diodes. Limit forward diode current to
maximum current ratings.

Note 2: The algebraic convention whereby the most negative value is a minimum, and the most positive value is a maximum,
is used in this data sheet.

Note 3: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

Note 4: Ip(on) is leakage from driver into “ON” switch.

Note 5: OFF isolation = 20 logV_D, Vs = input to “OFF” switch, Vp = output due to Vs.
Vs
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Truth Tables

Monolithic CMOS Analog Multiplexers

DGS506A DGS507A
As Az As Ao EN swcl){'qcn A A A EN ON
2 1 0 SWITCH
X X X X 0 NONE X " X 0 NONE
0 0 0 0 1 1 5 A o ] )
0 0 0 1 1 2 o 0 ] ] 2
0 0 1 0 1 3 0 ] 0 ] 3
0 0 1 1 1 4 0 ] b ] "
0 1 0 0 1 5 3 0 0 ] 5
0 1 0 1 1 6 ] 0 > b 0
0 1 1 0 1 7 ] > 0 ) 7
0 1 1 1 1 8 1 1 1 1 8
1 0 0 0 1 9
1 0 0 1 1 10
1 g 1 ‘1’ ] ]; Logic “0” = Va_ < 0.8V, Logic “1” = Van = 2.4V
] : 0 0 : 1 0” = DON'T CARE
1 1 0 1 1 14
1 1 1 0 1 15
1 1 1 1 1 16
Switching Time Test Circuit
+2.4V +15V +15V
EN v Sy |—o +10v ) :; S1}—o -5v
VA XL/
A3 S; THRU Sis|l—ooy A DG506A
A2 maxim = S THRU Sqg
A, DG506A Swf—oF10V L
LOGIC N SWITCH LOGIC SWITCH
0 D OUTPUT INPUT OUTPUT
INPUT GND \' Vo 1;5 Vo
n 500 JRET b2 Lo 35pF
35pF
? 1w ™iTe bi T

Figure 2A. Enable Switching Time

+2.4V +15V +15V
T—o— EN Vsipl—o +10v r—o—IEN M/le/Ww S1bf—o -5V
S1a THRU DG507A
S; A?ta)’ : o s1.s‘r|-|nu
A2 2b, 7b = A2 4a: Da,
A1 aaxi STV A, S2o Sab, Sap _o:l_-
DG507A SwiTch LoGIC - SWITCH
LOGIC Ao Dp -0 OUTPUT INPUT ¢—o— Ao Dy OUTPUT
INPUT GND v l Vo $e0 GND v Vo
‘:Q
50Q ,!, 1MQ 35pF i l 1kQ I 35pF
-1V I L -15V
Figure 1B. Transition Switching Time Figure 2B. Enable Switching Time
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DG506A/DG507A

Monolithic CMOS Analog Multiplexers

Switching Time Test Circuit (continued)

+2.4V +15V

N Vv
MAXIV
ALL S AND D, —0 Vg = +5V
DG506A
DG507A SWITCH

LOGIC Ag A1 A2 A3 Db, D OUTPUT

INPUT GND Vv Vo

500 l 1KQ 35pF
-15V I

Figure 3. Break-Before-Make

LOGIC INPUT 3V

tr < 20ns |

t: < 20ns 50% 1
0

T

Vst
0.8 Vg1
SWITCH OUTPUT
Vo
(SEE Figure 1)
TRANSITION
TIME 0.8 Vg16 |
Vst —
t "y

[ 58

— Ytransition

s1 ON "S16 ON

ton (En)—| —
SWITCH OUTPUT 0

Vo
(SEE Figure 2) %1 Vo

tott (En)

ENABLE ton)/t(oFF)
TIME

0.9 Vo
Vo
Vs

TT

SWITCH Vs

OUTPUT oo |
Vo
(SEE Figure 3) ov
OPEN TIME —4 |<—

BREAK-BEFORE-MAKE
1
INTERVAL OPEN

Figure 4. Timing Diagrams for Figures 1, 2, and 3

Chip Topography

DG506A
S1e N.C.V'D V° Sg. S7
| Lyl 1|
\ =
S15 -]
S1a ] - Se
S13 1 S5
S12 —H -
0.159" ? 84
(4.04mm)  Sn - r S3
H-So
S10 - 81
Sg —
\
(3.07mm)

DG507A
Sgb DpV'Da V™ Sga S7a
A
S7b 1
Seb 1 - Sea
Ssb — Ssa
Sap ] )
059" 4
(a.0amm) S3b ] - Saa
- S2a
S2b — - S1a
S1b 7]
0.121"
(3.07mm)

Max{m cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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Monolithic CMOS Analog Multiplexers

General Description

Maxim’s DG508A and DG509A are monolithic CMOS
analog multiplexers. The DG508A is a single 8
channel (1 of 8) muitiplexer and the DG509A is a
differential 4 channel (2 of 8) multiplexer.

Both devices guarantee break-before-make switch-
ing. Maxim guarantees that these multiplexers will
not latch-up if the power supplies are turned-off with
the input signals still present. Maxim also guarantees
continuous operation when these devices are
powered by supplies ranging from +4.5V to £18V.

Compared to the original manufacturer's devices,
Maxim’s DG508A and DGS509A have lower on-
resistance, faster enable switching times and signifi-
cantly lower leakage currents. Maxim’s devices also
consume significantly lower power, making them
ideal for portable equipment.

Maxim's DG508A and DG509A meet or exceed the
specifications of, and are drop-in replacements for,
Intersil IH6108 and IH6208 respectively.

Applications

Control Systems

Data Logging Systems
Aircraft Heads Up Displays
Data Acquisition Systems
Signal Routing

Typical Operating Circuit

-15¢ -15¢
V* GND v-
o—s
o0—s:2
oO—{583
e | o—u e | o
ouTputy) | O—ss DG508A (INPUTS)
O— Sg
+15V o—57
Oo——Ss
T Ao A Ay EN
[ZrY
1]}
CLOCK
N O] Bw N
DM7493 gy
Ne ——
Al o b— e
o1 fo2 GND
a5
ENABLE
N O
(MUX ON-OFF CONTROL)
8 Channel Sequential Mux/Demux

/WA X1/

Features

L4 Improved 2nd Source! (See pages 3 and 5 for
“Maxim Advantage™”)

¢ Operable with +4.5V to =18V Supplies
4 Symmetrical, Bi-Directional Operation

4 Logic and Enable Inputs, TTL and CMOS
Compatible

4 Latch-Up Proof Construction
4 Monolithic, Low-Power CMOS Design

Ordering Information

PART TEMP. RANGE PACKAGE
DGS508AAK -55°C to +125°C 16 Lead CERDIP
DG508ABK -20°C to +85°C 16 Lead CERDIP
DGS508AC/D 0°C to +70°C Dice
DGS508ACJ 0°C to +70°C 16 Lead Plastic DIP
DG508ACWE 0°C to +70°C 16 Lead Wide SO
DG509AAK -55°C to +125°C 16 Lead CERDIP
DGS509ABK -20°C to +85°C 16 Lead CERDIP
DG509AC/D 0°C to +70°C Dice
DG509ACJ 0°C to +70°C 16 Lead Plastic DIP
DGS509ACWE 0°C to +70°C 16 Lead Wide SO

(Contact factory for devices in ceramic flat packs.)

Pin Configuration

Top View
Ap [ ¢ i5] Ay
EN [Z] (5] A2
V- 3] [14] GND

$S1 & mmam 3BV
S2[E] DGsosa |02 Ss

83 [E] [17] Sg
$4[7] 0] §7
D [T] 9] 8g

e \.J
Ao [} EI'EI A
EN [Z] [15] GND
V- 3] (74 U+
Sin & mamam 03 S8
Saa (5] DGs509A |72 S28
S3a (5] 7] S3p
San [T [10] S4B
DA @ (9] DB

The “Maxim Advantage™” signifies an upgraded quality level. At no additional cost we offer a second-source device that is subject to the following: guaranteed
performance over temperature along with tighter test specifications on many key parameters; and device enhancements, when needed, that result in improved

performance without changing the functionality.

AKXV
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DG508A/DG509A

Monolithic CMOS Analog Multiplexers

ABSOLUTE MAXIMUM RATINGS

Voltage Referenced to V-

Ve
............... +25V
...... ... =2Vto (V*+2V)or
20mA, whichever occurs first

Current (Any Terminal, Except SorD) .................. 30mA
Continuous Current, SorD .......ooviiiviieenninnnn, 20mA
Peak Current, S or D

(Pulsed at 1msec, 10% Duty Cycle Max) ............... 40mA
Storage Temperature .................c....n. -65°C to +150°C

Power Dissipation (Package) (Note 2)

16 Pin Ceramic DIP (Note 3)
16 Pin Plastic DIP (Note 4)
16 Pin Wide SO (Note 5)

Note 1:

Note 2:
Note 3:
Note 4:
Note 5:

Signals on Sy, Dy, or INy, exceeding V* or V- will be
clamped by internal diodes. Limit forward diode cur-
rent to maximum current ratings.

All leads soldered or welded to PC board.

Derate 12mW/°C above +75°C.

Derate 6.3mW/°C above +75°C.

Derate 10mW/°C above +75°C.

Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devices without resulting in permanent damage. These are stress
ratings only, and funcional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications
is not implied. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(V¥ =+15V, V- = -15V, GND = 0V, T, = +25°C unless otherwise indicated)

LIMITS
DG508AA DGS508A B/C
PARAMETER SYMBOL TEST CONDITIONS DG509AA DG509A B/C UNIT
MIN TYP MAX |"MIN TYP MAX
(Note 6) (Note 7) ) j(Note 6) (Note 7)
Analog Signal Range VANALOG -15 15 -15 15 v
. Vo = 10V Seq. Ea. 270° " 400 270 450
Drain-Source "os Is = -200uA Switch On
ON Resistance € g =10v, Va = 0.8V, 2889 200 250 450 Q
Ig = ~2004A Vap = 2.4V ff> 40
Greatest Change In
Drain Source ON _ "bs(on) Max - rpg g Min - o
Resistance Between Arpg(on) | rosion = ( Tosom AVe ) ° 5 °
- Channels -0V S Vg<+10Ve
O | source OFF Leakage | Vg =10V, Vp = -10V 0002 1 0.002 5
g | Current M yg=-10V, Vp = 10V -1 -0.005 -5 -0.005
« \ = 2
Drain OFF | DG508A Vo 0¥ Vg -pdov T _2.2:5 10 = _3-2:5 20
Leakage ) . . .
D(off) 2 = \ = -
Current DG509A ot p =10V, Vg =-10V 0.005 10 0.005 20 nA
=-10V, Vg = 10V -10 -0.008 -20 -0.008
Drain ON DG508A | ; san = Vp = 10V Seq. Ea. 0.015 10 0.015 20
¢ Vs = Vp =-10V SwitchOn| -10  -0.03 -20 -0.03
Leakage il _Apen) (all) V, =08V
EARGE ¢ 1 = = AL~ VA
Current | DGsoga | (Note®) | Vs = Vp =10V Vhn=24v 0.007 10 0.007 20
s R Vsany = Vp = -10V -10 -0.015 -20 -0.015
Address Input Current, Ian Va =24V -10  -0.002 -10  -0.002
5 | Input Voltage High V=15V 0.006 10 0.006 10 A
[
Z | Address Input Current Iy | VEn=24V All -10  -0.002 -0 -0.002
Input Voltage Low Vegy =0V Va=0V -10  -0.002 -10  -0.002
Note 6: The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used in
this data sheet.
Note 7: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Note 8: Ip oy, is leakage from driver into “ON” switch.

The electrical characteristics above are a reproduction of a portion of Siliconix's copyrighted 1985 data book. This information does not constitute any
representation by Maxim that Siliconix’s products will perform in accordance with these specifications. The “Electrical Characteristics Table" along with
descriptive excerpts from the original manufacturer's data sheet have been included in this datasheet solely for comparative purposes.
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Monolithic CMOS Analog Multiplexers

4 Significantly Reduced Leakage Currents 4 Lower ON Resistance
¢ Significantly Reduced Supply Currents ¢ Faster Enable Switching Times

ABSOLUTE MAXIMUM RATINGS: This device conforms to the Absolute Maximum Ratings on adjacent page.
ELECTRICAL CHARACTERISTICS: Specifications below satisfy or exceed all “tested” parameters on adjacent page.

(V* = +15V, V= = -15V, GND = 0V, T, = +25°C unless otherwise indicated)

LIMITS
DGS508AA DGS508AB/C
PARAMETER SYMBOL TEST CONDITIONS DG509AA DG509AB/C UNIT
MIN TYP MAX | MIN TYP MAX
(Note 6)  (Note 7) (Note 6) (Note 7)
Analog Signal Range VanaLOG -15 15 -15 15 \

| Drain-Source

ON Resistance Q

Tos(on)

15

Greatest Change In

Drain Source ON _ (os(on) Max = rpg(on) Min o
Resistance Between Aros(on) | Aosion * ¢ "ps(on) Ave ) ® ° "
Channels =10V = Vg < +10V
T — .
5 0 T veztovvp=ttov |
= | stey B T s
H ~ .
»
nA
Address Input Current, o Va = 2.4V -0.002
’é Input Voltage High Vu + 15V 10 0.006 10 uA
2 | Address Input Current IaL Vey = 2.4V All -10  -0.002
Input Voltage Low Vey = OV Vy =0V -10 -0.002 -10 -0.002
Functional Diagrams
vt V- GND v V- GND
i it i
8 r"""— S > (A,
- ofa !l | oThA __
= , ST H
84 _oTA Sap o—}-of A
8 A H—oD St —-
N A Sai ofA
s: o S% ofa H—om
Ss o—-oTAL Sap o ;
DG508A CMOS DG509A CMOS
DECODE LOGIC DECODE LOGIC
IR I )
Az A Ao EN A Ao EN
DG508A DG509A
8 Channel Single Ended Multiplexer Differential 4 Channel Multiplexer

Note: See page 6 for Truth Tables.
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DG508A/DG509A

Monolithic CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS (continued)

(V¥ =415V, V= = =15V, GND = 0V, T, = +25°C unless otherwise indicated)

LIMITS
DGS508AA DG508AB/C
PARAMETER SYMBOL TEST CONDITIONS DGS509AA G509AB/C UNIT
MIN TYP MAX . MIN TYP MAX
(Note 6) (Note 7) “(Note 6) (Note 7)

Switching Time Of ) ’

Multiplex%r tiransition | See Figure 1 0.6

Break-Before-Make ]

Interval topen See Figure 3 0.2 us
Q | Enable Tum-ONTime | tonen) | soe Figure 2 !
Z | Enable Time-OFF Time | togen) 0.4 1 0.4
2
E OFF lIsolation (Note 8) OIRR 68 68 dB

Source OFF

Capacitance Csorn Vey = 5 5

en =0V, oF

Drain OFF DG508A L f =140kHz 25 25

Capacitance | DG509A ol 12 12
- Pos. Supply Current 1.3 2.4 1.3 2.4
2 | Neg. Supply Current | . All -15 -07 -15  -0.7
% ["Pos. SupplyGurrent | I*Stdby Va =0V, 13 24 13 24 | MA
@ : ta Ven = 0V or 2.4V : : : :

Neg. Supply Current I~ Stdby -1.5 -0.7 -15  -07

Note 6: The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used in
this data sheet.
Note 7: Typicai vaiues are for DESIGN AID CNLY, not guaranteed nor subject to production testing.

Note 8: OFF isolation = 20 log :VS“ Vg = input to “"OFF” switch, Vg = output due to Vg.
Vo

The electrical characteristics above are a reproduction of a portion of Siliconix's copyrighted 1985 data book. This information does not constitute any
representation by Maxim that Siliconix's products will perform in accordance with these specifications. The “Electrical Characteristics Table” along with

descriptive excerpts from the original manufacturer's data sheet have been included in this data sheet solely for comparative purposes.

Switching Time Test Circuits

*2.4V +15Y 24V +15V
O

v
ER sip [0 10V

Sin-a

Dp, S28. 838 al
MAXIM g =

0 “DG509A o

Dg

Figure 1(a). Switching Time Test Circuit (DG508A) Figure 1(b). Switching Time Test Circuit (DG509A)
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Monolithic CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS (continued)

(V* =415V, V- = =15V, GND = 0V, T, = +25°C unless otherwise indicated)

PARAMETER SYMBOL

TEST CONDITIONS

LIMITS
DG508AA DGS508AB/C
DG509AA DG509AB/C UNIT
MIN MAX | MIN TYP MAX
(Note 6) (Note 7) (Note 6) (Note 7)

, ee Figure ;
See Figure 3

For Continuous
Operahon (Note 10)

oFr
=l : “
i Ve = 0V, R = 1k, C_ = 15pF
E OFF Isolation (Note 9) OIRR VSN TVRMS, f“500kll:lz p 68 4B
Source OFF ~
Capacitance Csiom | Vs =0V Ve ov 5
EN ™ ’
Drain OFF | DGSO0SA | Ve oV f = 140kHz 25 PF
Capacitance DG509A D(off) D~
>
-l g
a L
2 Neg. Supply_un I'Stdby (
@ | Power Supply Ran

Note 10: Electrical characteristics, such as ON Resnstance wull change when power supplles other than £15V, are used

Switching Time Test Circuits

+15V

Lo -5
o Sz
MNAXIVI -8 I
DG508A = -
Losic
INPUT oughuT
& nag o

LOGIC
INPUT

°8

150
I
EN Sip f—O -V
k=
A 92B-48
b MAXIA _0-'17-
DG509A SWITCH
A Dp OUTPUT
GND V- Vo
i (L wg T 36pF

Figure 2(a). Enable Time Test Circuit (DG508A)

W AXIVE

Figure 2 (b). Enable Time Test Circuit (DG509A)
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DG508A/DG509A

Monolithic CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS (continued)

(V* = +15V, V- = -15V, Ground = OV, T, = Over Temperature Range unless otherwise noted)

LIMITS
DGS508AA DG508AB/C
PARAMETER SYMBOL TEST CONDITIONS DGS509AA DG509AB/C UNIT
MIN TYP MAX | MIN : TYP MAX
(Note 6) (Note 7) (Note'6) (Note 7)
Analog Signal Range VANALOG -15 15 0 -15.. 15 \
. Vo‘= 10V, Seq. Ea. 500 g 550
Drain-Source fos Is = -200pA Switch On L9
ON Resistance ©" IV, = -ov, VaL = 0.8Y, p o Q
Ig = ~2004A Vap = 2.4V 0f 500
Source OFF Leakage | Vg =10V, Vp = -10V 44 50 50
Current S yg = -10V, Vp = 10V 250 -50
T - . P e
2 | Drain OFF | DGOSA ://D = 110:;/\/\7 = :g: Ven =0V 00 = -200 =
S | Leakage | D~ TS HY N
D(off = s
o | Current DG509A off) Vp =10V, VS § 1QV 100 100 nA
Vp =10V, Vg =10V -100 -100
brainoN | DGS08A Vsian = Vo =10V | geq Ea. 200 200
Vgaiy s Vp = -10V Switch On | -200 -200
Leakage Iy b —o@lh T b 7 V=08V
Current DG509A | (Note 8) | Ve = Vp = 10V Vo oay 100 100
« Vg = Vp = =10V -100 -100
Address Input Current, Ian Va =24V -30 -30
w | Input Voltage High Vj =15V 30 30 A
= 7
2 | Address Input Current I Ven = 24V All -30 -30
=~ | Input Voltage Low . Vey = OV Va=0V _30 -30
Note 6: The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used in

Note 7: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

Note 8: I, is leakage from driver into “ON” switch.

this data sheet.

The electrical characteristics above are a reproduction of a portion of Siliconix's copyrighted 1985 data book. This information does not constitute any
representation by Maxim that Siliconix's products will perform in accordance with these specifications. The "Electrical Characteristics Table" along with
descriptive excerpts from the original manufacturer's data sheet have been included in this datasheet solely for comparative purposes.

TRUTH TABLE—DGS508A

TRUTH TABLE—DGS509A

A; A, Ao EN SWCI)TNCH A Ao EN SWCI’;‘CH
X X X 0 NONE X X 0 NONE
0 0 0 1 1 0 0 1 1
0 0 1 1 2 0 1 1 2
0 1 0 1 3 1 0 1 3
0 1 1 1 4 1 1 1 4
1 0 0 1 5
1 0 1 1 6
1 1 0 1 7
! ! ! ! 8 NOTE: Logic “0" = Vs < 0.8V, Logic “1” = Vpy, = 2.4V
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MAXIMN

Monolithic CMOS Analog Multiplexérs

ELECTRICAL CHARACTERISTICS (continued)

(V* =+15V, V- = =15V, Ground = 0V, T, = Over Temperature Range unless otherwise noted)

LIMITS
DG508AA DG508AB/C
PARAMETER SYMBOL TEST CONDITIONS DG509AA DG509AB/C UNIT
MIN TYP MAX | MIN TYP MAX
(Note 6) (Note 7) (Note 6) (Note 7)
VanALOG -15 15 -15 15

Analog Signal Range

QO

v60S9d/v80s9Ya

I
o
E
=
@
nA
Address Input Current,
Input Voltage High
'5 HA
2 | Address Input Current | Ven = 2.4V All -30 -30
< AL
Input Voltage Low Vey = OV Vp =0V -30 -30
Logic weut  av L
1y < 20ns
H<oms 0%
0 e somsorrmmen
SWITBI:I OUTPUT V)
) 0.8Vs|
Y (SEE FIG. 1)
2 s TRANSITION
TIME 0
0.8Vsg
Vsg
Hiransition e Yiransition
S10N SgON
SWITCH —>1 lON (EN) — toFF (EN)
OUTPUT 0
Yo 0ivp
ko I 36pF SWITCH OUTPUT
Vo
=15V L [SEE FIG. 2)
- - = ENABLE ton)/tiarF) 0.9V,
TIME Vo
Vs
SWITCH Vs
OUTPUT 50%
Vo
e
(B.8.M. INTERVAL) —-l |<-
topen

Figure 3. Break-Before-Make Test Circuit

AKX/

Figure 4. Timing Diagram For Figure 1,2 & 3
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DG508A/DG509A

Monolithic CMOS Analog Multiplexers

Typical Operating Circuit

+15V -15v
V* GND -
O— Sna
o—{ Sa
o 0 EO) renentaL
AL
IJtFFEl}‘E':IATLmi o—{ SamAXiv ANALOG
i DG509A OUTPUTS
(ouTPUTS) | O—1 S8 (NPUTS)
O— S» 7Y
O—{ Sx
oO—{ Sa
Ay Ay EN
15V
1 0 4 J
1/2MM74C73 1/2MM74C73
cmr,m o— CLOCK
L4« —ne Lk i—
CLEAR GND CLEAR
I l
RESET =
ENABLE O
Differential 4 Channel Sequential Mux/Demux

Chip Topography

Dp Dy

DGS508A DGS509A
(1H6108) (1H6208)

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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MAX331
MAX332
MAX333
MAX334
MAX341
MAX343
MAX345
MAX348
DG200A
DG201A
DG202
DG211
DG212
DG300/A
DG301/A
DG302/A
DG303/A
DG304/A
DG305/A
DG306/A
DG307/A
DG381/A
DG384/A
DG387/A
DG390/A
1H5040
1H5041
IH5042
1H5043
1H5044
IH5045
1H5048
1H5049
IH5050
IH5051
IH5140
IH5141
1H5142
IH5143
IH5144
IH5145
1H5341
1H5352

Analog Switches

Quad SPST Normally Closed CMOS Analog Switch . ... ...ttt 21
Quad SPST Normaily Open CMOS Analog SWitCh ... ..iiiiiiiii i, 2-9
Quad SPDT CMOS Analog SWitCh . .....cviiti i i it i ees 2-17
High Speed Break-Before-Make Quad SPST Analog Switch ........... ... .ot 2-21
Dual SPST High Voltage CMOS Analog Switch ... ... ... i, 2-25
Dual SPDT High Voltage CMOS Analog Switch ....... ... ..o i, 2-25
Dual DPST High Voltage CMOS Analog Switch ....... ... ..o, 2-25
Low Ron Dual SPST High Voltage CMOS Analog Switch .............c.cciiiiiiiina.. 2-25
Dual SPDT CMOS Analog SwitCh ....... ..ot i it 2-31
Quad SPST Normally Closed CMOS Analog Switch .......... ..., 2-1
Quad SPST Normally Open CMOS Analog SWitCh ... ...ttt iiiiiienaneeen 2-9
Quad SPST Normally Closed CMOS Analog Switch ..........coiiuiiiiiiiiiiiienennnnn. 21
Quad SPST Normally Open CMOS Analog Switch ....... ...ttt 2-9
TTL Compatible CMOS Analog Switch ......... ... it 2-37
TTL Compatible CMOS Analog SWitCh ... ..ot it 2-37
TTL Compatible CMOS Analog SWItCh .. ...ttt it ean 2-37
TTL Compatible CMOS Analog Switch ...... ... i 2-37
CMOS ANalog SWItCh oottt e et e ettt et i 2-43
CMOS ANalog SWItC ..ot e it ettt it 2-43
CMOS ANalog SWItCh ...ttt i i e i i e 2-43
CMOS ANalog SWItCh oo i i i it it ettt 2-43
General Purpose CMOS Analog SWItCh ... ..o i i it 2-49
General Purpose CMOS Analog SwitCh ... ...ttt iiie e 2-49
General Purpose CMOS Analog SwitCh ...ttt 2-49
General Purpose CMOS Analog SwitCh ... ...ttt 2-49
SPST Normally Open CMOS Analog Switch ........ ..ot 2-55
Dual SPST Normally Open CMOS Analog Switch ......... oottt 2-55
SPDT CMOS Analog SWICH .. vttt i it ittt i n e 2-55
Dual SPDT CMOS Analog SWitCh ... i 2-55
DPST Normally Open CMOS Analog Switch ....... ..ottt 2-55
Dual DPST Normally Open CMOS Analog Switch ........ ..., 2-55
Low Charge Injection Dual SPST Normally Open Analog Switch ........................ 2-59
Low Charge Injection Dual DPST Normally Open Analog Switch ........................ 2-59
Low Charge Injection SPDT Analog Switch ..........coiiiiiiiiiiiiiiiiiiiiiiiiiannn. 2-59
Low Charge Injection Dual SPDT Analog Switch .......... ..o, 2-59
Low Power Fast SPST Normally Open CMOS Analog Switch ................... ... ... 2-63
Low Power Fast Dual SPST Normally Open CMOS Analog Switch ...................... 2-63
Low Power Fast SPDT CMOS Analog Switch ...ttt 2-63
Low Power Fast Dual SPDT CMOS Analog SwitCh ...ttt iiiiiinannen, 2-63
Low Power Fast DPST Normally Open CMOS Analog Switch ....................... ... 2-63
Low Power Fast Dual DPST Normally Open CMOS Analog Switch ...................... 2-63
Dual SPST Normally Open RF/Video SWitch ... i iiiinens 2-67
Quad SPST Normally Open RF/Video Switch ... ... ... ittt ittt 2-67
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Please see Analog Switches, Video Switches, and High Voltage Analog Switches
Selector Guides on pages iii and iv.
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General Description

The MAX331, DG201A and DG211 are normally
closed, quad single-pole-single-throw (SPST) analog
switches. These CMOS switches can be continuously
operated with power supplies ranging from £4.5V to
+18V. Maxim guarantees that these switches will not
latch-up if the power supplies are disconnected with
input signals still connected.

All three devices have guaranteed break-before-
make switching. The MAX331 and DG201A differ
with the DG211 primarily in switching speeds. The
MAX331 and DG201A have a maximum turn-off time
of 450ns and a maximum turn-on time of 600ns. The
DG211 has a maximum turn-off time of 500ns and a
maximum turn-on time of 1000ns.

Compared to the original manufacturer’s products,
Maxim’s DG201A and DG211 consume significantly
lower power, making them better suited for portable
applications. By specifying the MAX331, the customer
is guaranteed low power consumption units. Maxim
has also eliminated the need for the third (V) power
supply that is required for the operation of the origi-
nal manufacturer's DG211.

Applications

Winchester Disk Drives

Test Equipment
Communications Systems
PBX, PABX

Guidance and Control Systems
Head up Displays

Military Radios

Typical Operating Circuit

5k
s [ 161 apco
Vin £10V o—-b—W\:—‘ 15
" % MAXIM %_M_
—{ 3]
-15v [4] g’g; ;‘Z [13]+15v * Vour
—=15] (2] =
=L pgon e
16} i,
7 09
%0 [T} 7]« 2K

Programmable Gain Amplifier

Note: * Pins 1, 8, 9 and 16 are logic control inputs.

V1A X1/

Quad SPST CMOS Analog Switches

Features
4 Improved 2nd Source! (See pages 3 and 5
for “MAXIM Advantage™”)
¢ Guaranteed +4.5V to +18V Operation
4 No V| Supply Required
¢ Non-Latching with Supplies Turned-off
and Input Signals Present
4 CMOS and TTL Logic Compatible
4 Monolithic, Low Power CMOS Design
Ordering Information
PART TEMP. RANGE PACKAGE
MAX331MJE -55°C to +125°C 16 Lead CERDIP
DG201AAK -55°C to +125°C 16 Lead CERDIP
DG201ABK -25°C to +85°C 16 Lead CERDIP
DG201ACK 0°C to +70°C 16 Lead CERDIP
DG201ACJ 0°C to +70°C 16 Lead Plastic DIP
DG201ACSE 0°C to +70°C 16 Lead Small Outline
DG201C/D 0°C to +70°C Dice
DG211CJ 0°C to +70°C 16 Lead Plastic DIP
DG211CSE 0°C to +70°C 16 Lead Small Outline
DG211C/D 0°C to +70°C Dice
Pin Configuration
Top View
A\ 4
MmO [16]IN2
D[z [15]D2
$i1[3] maxim [1a]s,
v-[2] MAX337  [ig]y+ (SUBSTRATE)
GNO[E] DG207A  Fngr
s4[5] D21 17183
D4 [T] [10] D3
INa [E] [ 9]IN3
LOGIC SWITCH
0 ON
1 OFF

Note: * Pin 12 can be left open or connected to a logic supply

voltage.

The “Maxim Advantage™” signifies an upgraded quality level. At no additional cost we offer a second-source device that is subject to the following: guaranteed
performance over temperature along with tighter test specifications on many key parameters; and device enhancements, when needed, that result inimproved

performance without changing the functionality.

AKX/
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MAX331/DG201A/DG211

Quad SPST CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS (DG211)

V0 VT e Storage Temperature .............oovvenenens

VintoGround ... , Operating Temperature

VitoGround ...ooiviiiiiiiiiiii .. =00 Power Dissipation (Note 1)

VgorVpto VLo 16 Pin Plastic DIP (Note 2) ............coovvnnnnnn. 470mW
V§ OrVpto V™ Lo s 16 Pin Small Outline (SE) (Note 3) ................. 400mW
V™ to Ground ...

VTto Ground ..o e Note 1: Device mounted with all leads soldered to PC board.

Current, Any Terminal ExceptSorD ..............ooue Note 2: Derate 6.5mW/°C above +25°C
Continuous Current, SOrD ....viiiiiiiniiiiiiinnns ' ) '

Peak Current, S or D Note 3:  Derate 7mW/°C above +25°C.
(Pulsed at 1msec, 10% duty cycle max) ............... 70mA
Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devices without resulting in permanent damage. These are stress

ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications
is not implied. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (DG211)

(V* = +15V, V- = =15V, GND = 0V, T, = +25°C, unless otherwise noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
(Note 4)  (Note 5)
Analog Signal Range VANALOG -15 15 \
Drain-Source ON Resistance "oson | Vo=E10V, Vi =08V, Ig=1mA 15 175 Q
Source OFF Leakage Current s o) | Vin= 24V Vs = 14V, Vp = 14V gy 001 50
(I, Vg =-14V, Vp = 14V 55.0' -0.02
[ R - o
= | Drain OFF Leakage Current Iy | Vin=24V Vs = 14V, Vp = -14V - 001 50 nA
@ Vg=-14V, Vp = 14V, 5.0 -0.02
Drain ON Leakage Current | Vg=Vp =14V, V=08V . & 0.1 5.0
(Note 6) O (on) Y Y
Vg = Vp = -14V, Vy = 0,8V ; -5.0 -0.15
- Input Current With Input [ Vin =24V ' -10 -0.0004
2 Voltage High | Vi = 15V AN\ 0.003 1.0 uA
- N o~ Y YIPT It . % £
£ | input Current With input e N 2 _ ~
Voltage Low I VinIov 1.0 0.0004
Turn-ON Time ton 1" (. 'See Switching Time 460 1000
. toiy: K Test Circuit 360 500 ns
Turn-OFF Time T 4 Vg =2V, R = 1kQ), C_ = 35pF 450
% Coffal
g Source OFF Capacitance O G | Vs=OV Viy=5V,f=1MHz 5
<zt Drain OFF Capacitancef' o) “Cp oy | Vo =0V, V)y=5V,f=1MHz 5 pF
% | Channel ON qua;itanc'e | Cousion | Vo =Vs=0V, V) =0V, f=1MHz 16
OFF Isolation {Note 7) i OIRR 70
Crosstalk Viy = 5V, R = 1kQ), C| = 15pF, dB
rossta i Vg =1VRMS, f = 100kHz
(Channel to Channel) CCRR s 90
> | Positive Supply Current I* 0.35 0.48
g Negative Supply Current 1= VN =0V and 2.4V 0.30 0.48 mA
@ | Logic Supply Current I 0.5 1.2

Note 4: The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used in this
data sheet.

Note 5: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

Note 6: I o is leakage from driver into “ON” switch.

\Y
Note 7: OFF Isolation = 20 log V—S Vg = input to OFF switch, Vp = output.
D

The electrical characteristics above are a reproduction of a portion of Siliconix’'s copyrighted 1985 data book. This information does not constitute any
representation by Maxim that Siliconix's products will perform in accordance with these specifications. The “Electrical Characteristics Table” along with
descriptive excerpts from the original manufacturer's data sheet have been included in this data sheet solely for comparative purposes.
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4 Significantly Reduced Power Consumption

MAax

v

Quad SPST CMOS Analog Switches

4 Fault Protected

4 Third (Logic) Supply Not Required

ABSOLUTE MAXIMUM RATINGS (DG211) This device conforms to the Absolute Maximum Ratings on the adjacent

page.

ELECTRICAL CHARACTERISTICS (DG211)! Specifications below satisfy or exceed all “tested” parameters on

adjacent page.

(V* = +15V, V- = =15V, GND = 0V, T, = +25°C, unless otherwise noted)

L Ci
Note 8:

NAXIV

Electrical characteristics, such as ON Resistance, will change when power supplies, other than =15V, are used.

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
(Note4)  (Note 5)
Analog Signal Range VanaLoG -15 15 \
Drain-Source ON Resistance bs (on) | VD =110V, Viy =08V, Ig= 1TmA 115 175 o)
5 | Source OFF Leakage Current Ity | Vin=24V Vs = 14V, Vp = 14V o.01 50
= Vg =-14V, Vp = 14V -5.0 -0.02
H - -
@ | Drain OFF Leakage Current b | Vin=24V Vs = 14V, Vp = 14V 0.01 50 nA
Vg = =14V, Vp = 14V -5.0 -0.02
Drain ON Leakage Current ) Vs =Vp =14V, V) = 0.8V 01 5.0
(Note 6) Dtom v - -
Vg =Vp =-14V, V)y = 0.8V -5.0 -0.15
Input Current With Input | Vin =24V -1.0 -0.0004
5 | voltage High INH -
> ge Hig Vi = 15V 0.003 1.0 uA
Z | Input Current With Input _
Voltage Low Ine | Vinz0V -1.0  -0.0004
Turn-ON Time ton See Switching Time 460 1000
) tofty Test Circuit 360 500 ns
Turn-OFF Time " Vg =2V, R, = 1kQ, C, = 35pF Th
o toff 450
S | Source OFF Capacitance Cs oty | Vg=0V, Viy =5V, f=1MHz 5
; Drain OFF Capacitance Co oy | V=0V, Viy=5Y,f= IMHz 5 pF
0 | Channel ON Capacitance Cpssion) | Vo= Vs =0V, V=0V, f=1MHz 16
OFF Isolation (Note 8) OIRR 70
P ———" Vin =5V, R = 1kQ), C_ = 15pF, 4B
rosstal Vs =1VRMS, f = 100kHz
(Channel to Channel) CCRR s 90

£429a/Vvioeoa/’/ieeEXvin



MAX331/DG201A/DG211

Quad SPST CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS (MAX331, DG201A)

Voltages Referenced to V- Storage Temperature ...........c.ccovviiienn.
Ve 44v Power Dissipation (Note 2)
GND ot e 25V 16 Pin CERDIP (Note 3) .......vvviniiiniiininnnnnnn
Digital Inputs (Note 1), Vg, Vp -2V to (V* +2V) 16 Pin Plastic DIP (Note 4) ..............
or 20mA, whichever occurs first 16 Pin Small Outline (SE) (Note 5)
Current, Any Terminal ExceptSorD ................... 30mA
Continuous Current, SOrD .....oooviviiiiiiiiininan, 20mA Note 1: = Signals on Sy, Dy, or INyexceeding V* or V-on Maxim’s
Peak Current, S or D MAX331and DG201A will be clamped by internal diodes,
(Pulsed at 1msec, 10% duty cycle max.) ............... 70mA and are also internally current limited to 25mA.
Operating Temperature Note 2: Device mounted with all leads soldered to PC board.
DG201A (A Suffix) .....oovvviiiiiiiiiin, -55°C to +125°C Note 3: Derate 12mW/°C above +75°C.
(B Suffix) -25°C to +85°C Note 4: Derate 6.5mW/°C above +25°C.
(CSUffix) oviiiiiiiii i 0°C to +70°C Note 5: Derate 7mW/°C above +25°C.
MAX33IMJUE ..ot -55°C to +125°C

Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devices without resulting in permanent damage. These are stress
ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications
is not implied. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (DG201A)

(V* = +15V, V- = =15V, GND = 0V, T, = +25°C, unless otherwise noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS DG201AA DG201AB.C | ynits
MIN TYP MAX| MIN TYP MAX
(Note 6) (Note 7) (Note 6) (Note 7)
Analog Signal Range VANALOG -15 15 -15 15 \
Drain-Source ON - - - )
Resistance Toson | Vo= *10V, Vi = 0.8V, Is = TmA 115 175.). 115 200 | Q
Source OFF Leakage B Vg =14V, Vp = -14V 001 .10 001 5.0
I Is (off) VN = 2.4V
g | Current Vg=-14V,Vp=14V | -50 -0.02
s i =14V, Vp = -14V 0.01 .. 1.0 0.01 5.0
?-; Drain OFF Leakage oo | Vig= 2.4V Vs D A
Current Vg=-14V,Vp =14V |=5,0  -0.02
Drain ON Leakage | Vg=-14V, Vin=08V 01 10 o1 50
Current (Note 8) DMy =14V, v,y = 0.8V i -0 -015 -5.0 -015
Input Current With \ Vin = 2.4V , -1.0 -0.0004 -1.0 -0.0004
'é Input Voltage High Ny = 18V A 0.003 1.0 0003 10 | n
Z | Input Current With _ { 3 _ _ ~
Input Voltage Low | VN0V 1.0 -0.0004 1.0 -0.0004
Turn-ON Time ton . See/Switching Time 480 600 480 600 |
Turn-OFF Time tot, |...o° . ‘TestCircuit 370 450 370 450
Charge Injection e Ce= 1000pF‘7VGEN =ov. 20 20 pC
A Raen = 00
O | Source OFF 5 5
5 Capacitance AN P Ve = OV, Vyy = 5V
Z | Drain OFF Capacitance’ |- ‘Cg (on f = 140kHz 5 5 pF
[=] 2 y
Channel ON_ .- Cp (on) o _
Capacitan¢ +Cg (on) Vo =Vs =0V, Vin =0V 16 16
OFF Isolation VN =5V, Z, =750 70 70
Crosstalk - - dB
(Channel to Channel) Vs = 2.0V, = 100kHz %0 %0
% > | Positive Supply Current I+ All Channels ON or OFF 0.9 2 0.9 2 mA
-
» a | Negative Supply Current - -1 -0.3 -1 -0.3
Note 6: The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used in

this data sheet.
Note 7: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Note 8: Ip,, is leakage from driver into “ON" switch.
The electrical characteristics above are a reproduction of a portion of Siliconix's copyrighted 1985 data book. This information does not constitute any

representation by Maxim that Siliconix’s products will perform in accordance with these specifications. The “Electrical Characteristics Table" along with
descriptive excerpts from the original manufacturer’s data sheet have been included in this data sheet solely for comparative purposes.
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& Significantly Reduced Power Consumption

WiAXI/VI

Quad SPST CMOS Analog Switches

¢ No Input Current Spike

4 Lower Input Current Over Temperature

ABSOLUTE MAXIMUM RATINGS (MAX331, DG201A) This device conforms to the Absolute Maximum Ratings

on the adjacent page.

ELECTRICAL CHARACTERISTICS (MAX331, DG201A): specifications below satisfy or exceed all “tested”

parameters on adjacent page.

(V* = +15V, V- = -15V, GND = 0V, Ta = +25°C, unless otherwise noted)

LIMITS
PARAMETER sYMBOL TEST CONDITIONS MAX331/DG201AA DG201AB.C _ |ynits
MIN TYP MAX| MIN TYP MAX
(Note 6) (Note 7) (Note 6) (Note 7)
Analog Signal Range VaNALOG -15 15 -15 15 \
g;z','s‘tf:c“f(zg': 9 "bs (on) | Vo =210V, Vi = 0.8V, Is = TmA 15 175 15 200 | Q
I | Source OFF Leakage 3 Vg =14V, Vp = -14V 001 1.0 001 5.0
O | Current sy | Vin=24V
E Vg=-14V,Vp=14V | -1.0 -0.02 -50 -0.02
Z | Drain OFF Leakage i Vg = 14V, Vg = 14V 001 10 001 50
Current Ipon | Vin=24V nA
ur Vg=-14V,Vp=14V | -1.0 -0.02 -50 -0.02
Drain ON Leakage \ Vg = -14V, V) = 0.8V 01 10 01 50
Current (Note 8) DY vy =14V, Viy = 0.8V -10 -015 -50 -015
_ | mput Current with | Viy = 2.4V -1.0 -0.0004 -1.0 -0.0004
5 Input Voltage High Ny = 15V 0.003 1.0 0008 10 |
Z | Input Current With _
Input Voltage Low Ine | Vin=0V -1.0 -0.0004 -1.0 -0.0004
Turn-ON Time ton See Switching Time 480 600 480 600 |
Turn-OFF Time tort, Test Circuit 370 . 450 370 450
Charge Injection Q Cu= wOOpF‘_VGEN =0V, 20 20 pC
Rgen = 00
Source OFF
g Capacitance Cs (ot Vg =0V, V)\ =5V 5 5
‘z‘ Drain OFF Capacitance Co (oft) f = 140kHz 5 5 pF
>
o | Channel ON Cp om *+ = Ve = =
Capacitance s?zn) Vo = Vs = 0V, Viy = OV 16 16
OFF Isolation ViN=5V,. Z =750 70 70
Crosstalk _ _ dB
(Channel to Channel) Vg = 2.0V, f = 100kHz %0 %0

Note 6:

this data sheet.
Note 7:
Note 8:
Note 9:

AKXV

Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Ip(on) is leakage from driver into “ON" switch.
Electrical characteristics, such as ON Resistance, will change when power supplies other than 15V, are used.

The algebraic convennon whereby the most negative value is a minimum, and the most posmve is a maximum, is used in
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MAX331/DG201A/DG21

Quad SPST CMOS Analog Switches

ELECTRICAL CHARACTERISTICS (DG201A)

(V* = +15V, V- = -15V, GND = 0V, T, = Full Operating Temperature Range)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS DG201AA DG201AB.C  |yniTs
MIN TYP MAX| MIN TYP MAX
(Note 6) (Note 7) |{Note 6) (Note 7)
Analog Signal Range VANALOG -15 st | 15 15 v
Drain-Source ON _ _ _ ) i I
Resistance fosom | Vo=+10V, Viy =08V, Ig=1mA | 1 - o 250 250 | Q
S | source OFF Leakage | Vi = 2.4V Vg =14V, Vo =14V A 100 100
E Current 8 (off) N Vg=-14Y, Vp =14V | 100 -100
» ; s ¥y
Drain OFF Leakage Vg =14V, Vp =~14V 100 100
Curront g oy | Vin=24V — 2 nA
Vg=+-14V,Vp =14V | -100 -100
Drain ON Leakage gt Vg = -14V,Vy = 0.8V 200 200
Current (Note 10) Den  § Vg =14V, Vi = 0.8V -200 -200
| Input Current:With RN Vin = 2.4V -1.0 -10
S | Input Voltage High thet © ' INH Viy = 15V -10 -10
% N W A
< | Input Current With _ _ _
Input Voltage Low fine Vin = OV 0 0

Note 10: Ip ) is leakage from driver into “ON” switch.

The electrical characteristics above are a reproduction of a portion of Siliconix’s copyrighted 1985 data book. This information does not constitute any
representation by Maxim that Siliconix’s products will perform in accordance with these specifications. The “Electrical Characteristics Table” along with
descriptive excerpts from the original manufacturer’s data sheet have been included in this data sheet solely for comparative purposes.

Switching Time Test Circuit

Switch' output waveform shown for Vg = constant
with logic input waveform as shown. Note that Vg
may be +ve or -ve as per switching times test circuit.

Vo is the steady state output with switch on. Feed-
through via gate capacitance may result in spikes at
leading and trailing edge of output waveform.

L0GIC
weut —_!
1y < 20ns 50%

tr < 2008

LOGIC “0” = SW ON [__

0

WITCH
Sy Vs

Vo 09 Vo 09
SWITCH u__] a

OUTPUT

— ton —> iy

toirp fe—

AL
=Vg—
Yo=Y AL+ rosn)

+15V
v
SWITCH ?

SWITCH
INPUT QUTPUT

S A 0

Vg = +2V 0 A4 Vo
N | ko PN

L0GIC o'

INPUT

(REPEAT TEST FOR IN;. IN3AND INg)
& GND (g V-
o

-15v

Typical Rps(on) vs. Power Supplies for Maxim’s MAX331, DG201A and DG211

POWER SUPPLIES Rps(on) AT ANALOG SIGNAL LEVEL
-5V +5V -0V +10V 15V +15V
+5V 35001 3800)
+£10V 1650 25001
+15V 1250 16002 1350 1550
2.6 WVIAXI VI




VI AXI1/VI

Quad SPST CMOS Analog Switches

ELECTRICAL CHARACTERISTICS (MAX331, DG201A):

(V¥ = +15V, V- = =15V, GND = 0V, T, = full operating temperature range)

[ LIMITS
PARAMETER SYMBOL TEST CONDITIONS MAX331/DG201AA DG201AB.C | ypiTs
MIN TYP MAX | MIN TYP MAX
(Note 6) (Note 7) (Note 6) (Note 7)

Analog Signal Range VanaLoG -15 15 -15 15 \
Drain-Source ON . - -
Resistance (Note 11) fos on) | Vi =10V, Viy = 0.8V, Ig = 1mA 250 250 | 0
Source OFF Leakage _ Vs =14V, Vp = -14V 100 100

5 | Current Is (ot Vin = 2.4V - -

o Vg=-14V, Vp =14V | -100 100

S | Drain OFF Leakage Vg =14V, Vp=-14V 100 100

» | VN = 2.4V nA
Current L Vg =-14V,Vp=14V |'-100 -100
Drain ON Leakage | Vg =-14V, V,\ = 0.8V 200 200
Current (Note 10) Plom yy =14V, Vi = 0.8V -200 -200

| Input Current With : | Vn=24v ' ‘

'§ Input Voltage High Y ey

Z | Input Current With o , . . o , , .
Input Voltage Low hine Vin = 0V 71.0 L 19

Note 10: Ipon) is leakage from driver into “ON” switch.
Note 11: Electrical characteristics, such as ON Resistance, will change when power supplies other than +15V, are used.

Protecting Against
Fault Conditions
Fault conditions occur when power supplies are

turned off when input signals are still present or
when over voltages occur at the inputs during normal

operation. In either case, source-to-body diodes can

be forward biased and conduct current from the o] [16]

signal source. If this current is required to be kept to [z} AMAXIM [15]

low (uA) levels then the addition of external protec- a0l 3] MAX331 | IN4001

tion diodes is recommended. we—i—12] pooora B “5v
To provide protection for over-voltages up to 20V [ 7]

above the supplies, a 1N4001 or 1N914 type diode (] [11]

should be placed in series with the positive and ] (10]

negative supplies as shown in Fig. 1. The addition of [E] 9]

these diodes will reduce the analog signal range to 1
volt below the positive supply and 1 volt above the
negative supply.

Figure 1. Protection Against Fault Conditions

AKXV 27
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MAX331/DG201A/DG211

Quad SPST CMOS Analog Switches

Chip Topography

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent
licenses are implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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General Description

Maxim’'s MAX332, DG202 and DG212 are normally
open, quad single-pole-single-throw (SPST) analog
switches. These CMOS switches can be continuously
operated with power supplies ranging from +4.5V to
+18V. Maxim guarantees that the MAX332 and
DG202/212 will not latch up if their power supplies
are disconnected with input signals still connected.

The MAX332 and DG202/DG212 are similar to the
DG201 and DG211 except for inverted control inputs.
All devices have guaranteed break-before-make
switching as well as essentially constant on resistance
over the analog signal range. All switches conduct
current in either direction and add no offset to the
output signal.

Compared to the original manufacturers products,
Maxim’s MAX332 and DG202/DG212 consume very
little power, making them ideally suited for portable
applications. Maxim has also eliminated the need for
the third logic power supply (V), required when
operating the original manufacturer's DG212, without
sacrificing compatibility.

Applications

Analog Multiplexers
Programmable Gain Amplifiers
Communications Systems
Sample/Holds

Automatic Test Equipment
PBX, PABX

Typical Operating Circuit

5ka
sa *[1] (161" 4pcn
Vi =10V o—"——M/v—{ 2 15
| maxim %}l_w_ h
L3y mAxss2 U
-} peooz [E] 18 four
=15} pgorz & =
{1 | 1}
i 10 4
10ke ,[F] E,‘Ztlkn

Programmabie Gain Amplifier

Note: *Pins 1, 8, 9-and 16 are logic control inputs.

VAKXV

Quad SPST CMOS Analog Switches

Features

L 2R 2% 4

Improved 2nd Source! (See pages 3 and 5
for “MAXIM Advantage™”)

Guaranteed +4.5V to =18V Operation
No V| Supply Required

Non-Latching with Supplies Turned-off
and Input Signals Present

CMOS and TTL Logic Compatible
Monolithic, Low Power CMOS Design

Ordering Information

PART TEMP. RANGE PACKAGE
MAX332MJE -55°C to +125°C 16 Lead CERDIP
DG202C/D 0°C to +70°C Dice
DG202CJ 0°C to +70°C 16 Lead Plastic DIP
DG202CSE 0°C to +70°C 16 Lead Small Outline
DG202CK 0°C to +70°C 16 Lead CERDIP
DG202BSE -25°C to +85°C 16 Lead Small Outline
DG202BK -25°C to +85°C 16 Lead CERDIP
DG202AK -55°C to +125°C 16 Lead CERDIP
DG212C/D 0°C to +70°C Dice
DG212CJ 0°C to +70°C 16 Lead Plastic DIP
DG212CSE 0°C to +70°C 16 Lead Small Outline

Pin Configuration
Top View

Nt
INy [T] [75]IN2
0[] [15] 02
$i1[3] maxim ]S,
v-[a] MAX332  Ig]y+ (SUBSTRATE)
GND (51 DG202 E NC*
84 [E] DG212 _I_I—IS:s
04[] (0] D3
INg (2] [ T]IN3
LOGIC SWITCH
0 OFF
1 ON

Note: *Pin 12 can be left open or connected to a logic supply

voltage.

The “Maxim Advantage™” signifies an upgraded quality level. At no additional cost we offer a second-source device that is subject to the following: _gqaranteed
performance over temperature along with tighter test specifications on many key parameters; and device enhancements, when needed, that result in improved

performance without changing the functionality.

MAXIVI

Maxim Integrated Products 2-9
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MAX332/DG202/DG212

Quad SPST CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS (DG212)

R T Storage Temperature .............covveenenns -65°C to +125°C

V) to Ground
V_ to Ground

Operating Temperature . 0°C to +70°C

Power Dissipation (Note 1)

Vs orVpto V* 16 Pin Plastic DIP (Note2) ............covvvinennn, 470mwW
§.— orVpto V- 16 Pin Small Outline (SE) (Note 3) ...............ut. 400mwW
to Ground
V- to Ground Note 1: Device mounted with all leads soldered to PC board.

Current, Any Terminal Except S or D

Note2:  Derate 6.5mW/°C above +25°C.

Continuous Current, SorD ........ooviiiiiiiiiniiine.

Peak Current, S or D Note 3:  Derate 7TmW/°C above +25°C.
(Pulsed at Tmsec, 10% duty cycle max) ............... 70mA
Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devi without r Iting in per These are stress

ratmgs only, and functional operation of the device at these or any other conditions above those indicated in the operational sacrlons "of the specifications
is not implied. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (DG212)

(V* = +15V, V- = 15V, GND = 0V, T, = +25°C, unless otherwise noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
(Note 4)  (Note 5)
Analog Signal Range VanaLoG -15 15 \
Drain-Source ON Resistance "ps(on) | Vo =£10V, Viy =24V, Ig=1mA ‘ 115/ 175 [}
x | Source OFF Leakage Current Isofy | Vin=08V Vg = 14V, Vp = -14V 0 001 50
o Vg =-14V, Vp = 14V -50 ¢ -0.02
[ %
Z | Drain OFF Leakage Current Ipefy | Vin=08V Vo= 1V Vp= MV M g, 001 50 nA
Vg =-14V,Vp =14V, . -5.0 -0.02
Drain ON Leakage Current | Vg =Vp =14V, V=24V % i 01 5.0
{Note 6) D (on) M=\ = 1A A = DA\ . Y _B.0 -0.15
Vg = Vp = =14V, V| = 2.4V . . 5.0 0.15
w | Input Current With Input (. Vi =24V NN -1.0 -0.0004
2 Voltage High Vi = 15V 7 0.003 1.0 wA
Z | Input Current With Input _ g iy,
Voltage Low IinL Vin -“VOV B gk -1.0 -0.0004
Turn-ON Time Seé Swntchlng Time 460 1000
) Yy Test Circuit 360 500 ns
Turn-OFF Time . Vg =2V, Ry = 1k0, C = 35pF 250
‘é’ Source OFF Capacitance Vg =0V, V= 0V, f = IMHz 5
g Drain OFF Capacitance Vp=0V, V=0V, f=1MHz 5 pF
E Channel ON Capacitance . Vp=Vg=5V,V, =0V, f=1MHz 16
OFF Isolation (No e 7 70
Fe— (et ) VN =0V, Ry = 1k, C_ = 15pF, B
rosstal Vg =1VRMS, f = 100kHz
(Channel to Ohannel) CCRR s %
> | Positive Supply Current It 0.35 0.48
g Negative Supply Current - Vi = OV and 2.4V 0.30 0.48 mA
] Logic Supply Current I 0.5 1.2
Note 4:  The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used in this
data sheet.
Note 5: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Note 6: Ipq, is leakage from driver into “ON" switch.
\
Note 7:  OFF Isolation = 20 log V—S , Vg = input to OFF switch, Vp = output.

The electrical characteristics above are a reproduction of a portion of Siliconix’s copyrighted 1985 data book. This information does not constitute any
representation by Maxim that Siliconix’s products will perform in accordance with these specifications. The “Electrical Characteristics Table” along with
descriptive excerpts from the original manufacturer's data sheet have been included in this data sheet solely for comparative purposes.

2-10
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¢ Significantly Reduced Power Consumption

MAXIVI

Quad SPST CMOS Analog Switches

¢ Fault Protected

4 Third (Logic) Supply Not Required

ABSOLUTE MAXIMUM RATINGS (DG212): This device conforms to the Absolute Maximum Ratings on the adjacent

page.

ELECTR'CAL CHARACTERISTICS (DG212): Specifications below satisfy or exceed all “tested” parameters on

adjacent page.

(V¥ =+15V, V- = -15V, GND = 0V, T = +25°C, unless otherwise noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
(Note4) (Note5)
Analog Signal Range VANALOG -15 15 \
Drain-Source ON Resistance pson) | Vo= F10V, Viy =24V, Ig= TmA 115 175 Q
T | Source OFF Leakage Current Isoty | Vin=08V Vs = 14V, Vp = -14V 0.0t 50
o Vg=-14V,Vp = 14V -5.0 -0.02
= - --
® | Drain OFF Leakage Current Iy | Vin=08V Vs = 14V, Vp = - 14V oot 50 nA
Vg =-14V,Vp =14V -5.0 -0.02
Drain ON Leakage Current 1o on) Vg =Vp =14V, V=24V 01 5.0
(Note 6) Vg = Vp = -14V, V) = 2.4V -5.0 -0.15
~ | Input Current With Input Viy =24V -10 -0.0004
5 : I
% Voltage High Vin = 15V 0.003 1.0 uA
= | Input Current With Input _ _ ~
Voltage Low hne [ Vin=0V 1.0 0.0004
Turn-ON Time ton See Switching Time 460 1000
Turn-OFF Ti tofty Test Circuit 360 500 ns
urn- ime ot Vg =2V, R, = 1k, C, = 35pF 250
‘é Source OFF Capacitance Cs oy | Vs =0V, Viy=0V,f=1MHz 5
; Drain OFF Capacitance Cpoty | Vo=0V,Vin=0V,f=1MHz 5 pF
E Channel ON Capacitance Cp+son) | Vo =Vs =0V, Viy=5V,f=1MHz 16
OFF Isolation (Note 8) OIRR 70
Fe— VN =0V, R, = 1kQ, C, = 15pF, dB
ross Vg = 1VRMS, f = 100kHz .
(Channel to Channel) CCRR s 0
L Positive Supply Current .
E ~';‘Ne9atlve Supply Curre
% l..oglc Supply Currenl
2 upply f
: lor Contmunus Operatlok . ;
Note 8. Electrical characteristics, such as ON Resistance, W|II change when power supplies, other than +15V, are used.
IAXI VI 2-11

cieva/ec02va/ceEXVIN



MAX332/DG202/DG212

Quad SPST CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS (DG202)

Voltages Referenced to V-
vt

GND oo 25V
2V, to (V* +2V)

or 20mA, whichever occurs first

Storage Temperature ...........ccoevvuvinennn
Power Dissipation (Note 2)
16 Pin CERDIP (Note3) ......coviiviiiiinnnnnnnnnn.
16 Pin Plastic DIP (Note 4) ..............
16 Pin Small Outline (SE) (Note 5)

Current, Any Terminal ExceptSorD .........ccovvunnn.. 30mA
Continuous Current, SorD ............coiiviiinen., 20mA Note 1: ~ Signals on Sy, Dy, or INy exceeding V* or V- on Maxim’s
Peak Current, S or D MAX332 and DG202 will be clamped by internal diodes,
(Pulsed at 1msec, 10% duty cycle max.) ............... 70mA and are also internally current limited to 25mA.
Operating Temperature Note 2: Device mounted with all leads soldered to PC board.
DG202 (A Suffix) -55°C to +125°C Note 3: Derate 12mW/°C above +75°C.
(B Suffix) -25°C to +85°C Note 4: Derate 6.5mW/°C above +25°C.
(C Suffix) J 0°C to +70°C Note 5: Derate 7mW/°C above +25°C.
MAX332MUE ...ttt -55°C to +125°C

Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devices without resulting in permanent damage. These are stress
ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications
is not implied. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (DG202)

(V* = +15V, V- = -15V, GND = 0V, T, = +25°C, unless otherwise noted)

LIMITS
PARAMETER sYMBOL TEST CONDITIONS DG202A DG2028,C UNITS
MIN TYP MAX | MIN TYP MAX
(Note 6) (Note 7) (Note 6) (Note 7)
Analog Signal Range VanALOG -15 15 -15 15 \
Drain-Source ON _ - -
Resistance Tos on) | Vo = 10V, Vi =24V, Ig= TmA 15 175 115 200 Q
Vg =14V, Vp = -14V 0.01 1.0 ’ 0.01 5.0
s ?:OLrJrrgetOFF Leakage ls o | Vin = 0.8V s ) -
e urren Vg=-14V,Vp=14V | -50 -0.02
2 [ bain OFF Leaka Vg = 14V, Vp = -14V 001 10 001 50
H ge - s ' Vp !
Current oo | Vin=08Y Vs =-14V,Vo=14V | 50 -002 , nA
Drain ON Leakage | Vs =-14V, Vi = 2.4V 1.0 01 50
Current (Note 8) D (on) Vp = 14V, V) = 2.4V ‘ -5.0 -0.15
Input Current With | Vin =24V -1.0 -0.0004
'é Input Voltage High N Ty = 18V 1.0 0.003 1.0 LA
Z | Input Current With _ ~
Input Voltage Low e Vin=0v K& N 10 -00004
Turn-ON Time ton See Switching Time 480 600 480 600 ns
Turn-OFF Time tost » TestCircuit 370 450 370 450
Charge Injection Q| =1000pF, Vgen = OV, 20 20 pC
&, Rgen =00
© | Source OFF Ceir 5 5
= i 7 S:(off)."
5 Cap.acnance BV Vg = OV, Vjy = OV
E Drain OFF Capacitance | 'Cp (off) f = 140kHz 5 5 pF
Q | ChannelON = Co
2 (on) =Ve= =
Capacitance +Cqg ?:n) Vp=Vs=0V,Viy=5V 16 16
OFF Isolation Vin =0V, Z| = 75kQ 70 70
Crosstalk - - a8
(Channel to Channel) Vs = 2.0V, f = 100kHz %0 %
a > | Positive Supply Current I* All Channels ON or OFF 0.9 2 0.9 2 mA
=3
o 0. | Negative Supply Current - All Channels ON or OFF -1 -0.3 -1 -0.3
Note 6: The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used in this
data sheet.
Note 7:  Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Note 8: g, is leakage from driver into “ON" switch.

The electrical characteristics above are a reproduction of a portion of Siliconix’s copyrighted 1985 data book. This information does not constitute any
representation by Maxim that Siliconix's products will perform in accordance with these specifications. The “Electrical Characteristics Table" along with
descriptive excerpts from the original manufacturer’s data sheet have been included in this data sheet solely for comparative purposes.
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¢ Significantly Reduced Power Consumption

MAXIM

Quad SPST CMOS Analog Switches

4 No Input Current Spike

¢ Lower Input Current Over Temperature

ABSOLUTE MAXIMUM RATINGS (MAX332, 06202): This device conforms to the Absolute Maximum Ratings

on the adjacent page.

ELECTRICAL CHARACTER|ST|CS (MAX332, DG202)! Specifications below satisfy or exceed all “tested”

parameters on adjacent page.

(V* = +15V, V- = =15V, GND = 0V, T, = +25°C, unless otherwise noted)

Note 6:

data sheet.
Note 7:
Note 8:
Note 9:

MNAXI/V

Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Ip(on) is leakage from driver into “ON" switch.
Electrical characteristics, such as ON Resistance, will change when power supplies other than £15V, are used.

LIMITS
PARAMETER SsYMBOL TEST CONDITIONS MAX332/DG202A DG202BC  |yniTs
MIN TYP MAX | MIN TYP MAX
(Note 6) (Note 7) (Note 6) (Note 7)
Analog Signal Range VANALOG -15 15 | -15 15 v
g;‘;‘izt'asrj’cué‘zﬁlgzg) "ps(on | Vo=+10V,Vjy=2.4V, Ig= 1mA 15 175 15 200 | 0
T Vg = 14V, Vp = -14V 001 10 001 50
5 gource OFF Leakage Is (ot Vi = 0.8V s )
§ urrent Vg=-14V,Vp=14V | -1.0 -0.02 -50 -0.02
® | Drain OFF Leakage Vg =14V, Vp = -14V 001 10 001 50
t Ipom | ViN=08V nA
Curren Vg=-14V,Vp=14V | -1.0 -0.02 -5.0 -0.02
Drain ON Leakage | Vg =-14V, V) = 2.4V 01 10 01 50
Current (Note 8) Plem 1y =14V, v,y = 2.4V 10  -015 -50 -015
Input Current With Vin = 2.4V -1.0 -0.0004 -1.0 -0.0004
5 | input Voltage High TNt
2 | nput Voltage Hig Vi = 15V 0.003 1.0 0003 10 | o
2 N
= Input Current With
| ngm Voltage Low Ine | Vin=OV -1.0 -0.0004 -1.0 -00004
Turn-ON Time ton See Switching Time 480 600 480 600 ns
Turn-OFF Time torr, Test Circuit 370 450 370 450
Charge Injection Q C.= wOOpF‘_VGEN =0V, 20 20 pC
Raen = 00
Q [ source OFF c 5 5
E Capacitance S | Vg=0V, V=0V
E Drain OFF Capacitance Co (ot f = 140kHz 5 5 pF
Channel ON Cp om) * V.= -
Capacitance CST:,,) Vo=Ve =0V Viy=5V 16 16
OFF Isolation ViN=0V, Z| =75kQ 70 70
Crosstalk _ - dB
(Channel to Channel) Vg =2.0V, f = 100kHz 90 90

The algebraic convention whereby the most negative value is a mihimum, and the most positive is a maximum, is used in this

2-13
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MAX332/DG202/DG212

Quad SPST CMOS Analog Switches

ELECTRICAL CHARACTERISTICS (DG202)

(V¥ = +15V, V- = -15V, GND = 0V, Ta = Full Operating Temperature Range)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS DG202A DG202B.C  |yniTs
MIN TYP. MAX | MIN.. TYP MAX
(Note 6) (Note 7) (Note 6) (Note 7)
Analog Signal Range VaANALOG -15 Lo =15 15 \
Drain-Source ON _ - - ‘
Rosistaron fos on | Vo=£10V, Viy=24V,Ig=1mA 0 250 | @
< | Source OFF Leakage | Vo =08V Vg =14V, Vp= ~14V 100 100
g | Current S | TNTTEY Ly =214V, V=14V [ Z100 100
Z | Drain OFF Leakage N S Vg = 14,\(‘”v,5=—'14v 100 100 A
Current D (off) ¢ 14Y,Vp=14V | -100 -100
Drain ON Leakage Vg==14V, Vi = 2.4V 200 200
Current (Note 10) Vp =14V, Vi =24V -200 -200
Vi = 2.4V -10 -10
= Voltage | liNH
2 Input Voitage High Vi = 15V -10 -10 A
m
Z | Input Current With
Input Voltage Low line Vin=0Vv -10 -10

Note 10: 1p o, is leakage from driver into “ON” switch.

The electrical characteristics above are a reproduction of a portion of Siliconix's copyrighted 1985 data book. This information does not constitute any
representation by Maxim that Siliconix’s products will perform in accordance with these specifications. The “Electrical Characteristics Table” along with
descriptive excerpts from the original manufacturer's data sheet have been included in this data sheet solely for comparative purposes.

Switch output waveform shown for Vg = constant
with logic input waveform as shown. Note that Vg
may be +ve or -ve as per switching times test circuit.

Switching Time Test Circuit

Vo is the steady state output with switch on. Feed-
through via gate capacitance may result in spikes at
leading and trailing edge of output waveform.

- LOGIC 1" = SW ON
LOGIC 4y
INPUT { !
ty < 20ns 50%
tr < 20ns
0

SWITCH
iwpuT U8

Vo 09 Vo 09
| P— Voees 01
—  tm —> iy
—>|

Yoty

SWITCH
OUTPUT

SWITCH
INPUT

LOGIC
INPUT

Ny

+15V

i

s —O/‘__J

1
Vg = +2V O

D>

ov-

é GND
o -1V

Yo = s L
= R roson
SWITCH
N OUTPUT
L]
Rt
ko

¢
35iF
!

REPERT TEST FOR Iz, g AND 1)

Typical Rps(on) vs. Power Supplies for Maxim’s MAX332, DG202/DG212

POWER SUPPLIES Rps(ony AT ANALOG SIGNAL LEVEL
-5V +5V -0V +10V 15V +15V
+5V 3500 3800
+10V 1650 2500
+15V 1250 1600 1350 1550
2-14 VXKV



Quad SPST CMOS Analog Switches

MAXIMN

ELECTRICAL CHARACTERISTICS (MAX332, DG202):

(V* = +15V, V- = -15V, GND = 0V, T, = full operating temperature range)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MAX332/DG202A DG2028,C UNITS
MIN TYP MAX | MIN TYP MAX
(Note 6) (Note 7 (Note 6) (Note 7)
Analog Signal Range VaNALOG -15 15 -15 15 \
Drain-Source ON - - -
Resistance (Note 11) rosony | Vo=+10V, Viy =24V, Ig=1mA 250 250 0
x | Source OFF Leakage B Vg =14V, Vp = =14V 100 100
O | Current Is o | Vin=08V N
e Vg=-14V, V=14V | -100 -100
?, Drain OFF Leakage B Vg =14V, Vp = =14V 100 100
Current Ip (ott) Vin=08V = - nA
Vg=-14V,Vp =14V | -100 -100
Drain ON Leakage | Vg =-14V, V) = 2.4V 200 200
Current (Note 10) Dem Ty =14y, vy = 2.4V
input Current With L Viy=24V
'é Input Voltage High INH -
2 | Input Current With '
Input Voltage Low INL

Note 10: 1pon) is leakage from driver into “ON” switch.

Note 11: Electrical characteristics, such as ON Resistance, will change when power supplies other than 15V, are used.

Fault conditions occur when power supplies are
turned off when input signals are still present or
when over voltages occur at the inputs during normal
operation. In either case, source-to-body diodes can
be forward biased and conduct current from the
signal source. If this current is required to be kept to
low (nA) levels then the addition of external protec-
tion diodes is recommended.

To provide protection for over-voltages up to 20V
above the supplies, a TN4001 or 1N914 type diode
should be placed in series with the positive and
negative supplies as shown in Fig. 1. The addition of
these diodes will reduce the analog signal range to 1
volt below the positive supply and 1 volt above the
negative supply.

M AXI VI

Protecting Against Fault Conditions

T 1
z 15
moo 3] 7 ',(,',;‘)élagw [12] IN40D1
-1sv 4 DG202 (13— 15V

(] DG212

&l

(Nl

@]

BE(EIS]

Figure 1. Protection Against Fault Conditions
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MAX332/DG202/DG212

Quad SPST CMOS Analog Switches

Chip Topography

S3 —

0.089"
(2.26 mm)

0072"
11.83 mm)

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent
licenses are implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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Quad SPDT CMOS Analog Switch

General Description

The MAX333 is a quad single-pole-double-throw
(SPDT) analog switch. These four independent
switches can be operated with bipolar power supplies
ranging from £5V to +18V, or single-ended power
supplies of +10V to +30V.

The MAX333 has break-before-make switching, (200ns
typical), a maximum turn-off time of 500ns, and a
maximum turn-on time of 1000ns.

The MAX333 is ideal for portable operation since
quiescent current is only 250uA maximum with all
inputs high, and less with all inputs low.

Logic inputs are fully TTL and CMOS compatible and
guaranteed over a +0.8V to +2.4V range, regardless of
supply voltage. Logic inputs and switched analog
signalis can range anywhere between the supply volt-
ages without damage. The MAX333 is a low-cost
replacement for a DG211/DG212 pair when used as a
quad SPDT switch.

Applications

Winchester Disk Drives
Test Equipment
Communications Systems
PBX, PABX

Head up Displays
Portable Instruments

Pin Configuration

TOP VIEW
IN1 [T_‘Lb?'?ﬂ— 20] INa
No1 [2 1o 19] NO4
Eﬁ_vl Iv_[—:l

comt [3}—o! I/q——«l_s_] coms
net Iz VAKXV E Nes
v- 51 wmaxsss el v
GND [6 ] [15] NC.
Nec2 [7] [14] NC3

com2 E:b/, T{E coms
NO2 LT_—J—AE EL‘—E NO3
N2 [l L-F11] N3

SWITCHES ARE SHOWN WITH
" LOGICAL O INPUT

Features

¢ Low Cost Per Channel

¢ Four Independent SPDT Switches

¢ Break-Before-Make Switching

¢ Guaranteed +5V to +18V Operation

¢ Guaranteed +10V to +30V Operation (Single
Supply)

¢ No Separate Logic Supply Required

¢ CMOS and TTL Logic Compatible

¢ Monolithic, Low Power CMOS Design

Ordering Information

PART TEMP. RANGE PACKAGE
MAX333CPP 0°C to +70°C 20 Lead Plastic DIP
MAX333C/D 0°C to +70°C Dice
MAX333EPP -40°C to +85°C 20 Lead Plastic DIP
MAX333MJP  -55°C to +125°C 20 Lead CERDIP
MAX333CWP 0°C to +70°C 20 Lead Wide SO
MAX333EWP  -40°C to +85°C 20 Lead Wide SO

Typical Operating Circuit

INPUTS r=-3 OUTPUTS

N
Vi o0— — -0 V4-V2
| L
|
Va2
1
1
T
~J
|
osc !
IN -~
Jue
71
|
o
I
[ —
BN
|
V3 o- 1 -0 V3-V4
, L
Vs
|
L__}
FLYING CAPACITOR
LEVEL TRANSLATOR
(2-CHANNEL)

VAKXV
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MAX333

Quad SPDT CMOS Analog Switch

ABSOLUTE MAXIMUM RATINGS

V0 VT e e e
Vine Voom Vino OF Ve

NO ~ Vgl e
V* to Ground
V™ to Ground
Current, Any Terminal Except Vom, Vo OF Ve - -
Continuous Current, Veop, Vo OF Vg vvvvvveenes 20mA
Peak Current, Voom Vo OF Vg

(Pulsed at 1msec, 10% duty cycle max) .......... 70mA

Storage Temperature ..................
Power Dissipation (Note 1)

20 Pin CERDIP (Note 2) ..........covvvininnnn 900mW
20 Pin Plastic DIP (Note 3)
20 Pin Small Outline (WE) (Note 4)
Note 1: Device mounted with all leads soldered to PC board.
Note 2: Derate 11.1mW/°C above 70°C.

Note 3: Derate 8mW/°C above 70°C.

Note 4: Derate 10mW/°C above 70°C.

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not
implied. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(GND = 0V, V" = +15V, V" = =15V, T, = +25°C, unless otherwise indicated)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TP MAX | UNITS
) (Note 5) (Note 6)
SUPPLY
Positive Supply Current I 013 0.25 mA
Supply Voltage Range 'WA's Dual Supply; [V'| = |V +5 +18 '
Supply Voltage Range v* Single Supply; V- = GND +10 +30 Vv
Negative Supply Current I 0.01 0.25 mA
LOGIC INPUT
Input Voltage Low Vi ' +0.8 v
Input Voltage High Vig 2.4 v* v
Input Current In V=V, Vv -10 0.0001 +10 A
SWITCH
Analog Signal Range Vana V- v* v
ON Circuit Resistance Ron v::i Z t10V;; :gg:: : 1122 132 1;2 g
ON Circuit Leakage Current lon V'::: z j:x: xg;; z ;13\6 :g 812 :2 2/A\
OFF Circuit Leakage Current lore \\;2:’: Z j::// \\;8: i ;]:z :g gg; :55) :2
DYNAMIC
Turn-off Time torr (See Switching Time Test Circuit) 50 500 ns
Turn-on Time ton 460 1000 ns
Break-before-make Time topen 50 200 ns
Off Capacitance Corr | Vana =0V 5 pF
On Capacitance Con Vana = OV 5 pF
Off Isolation OIRR (/ANLNLH; '3\7,LMS750 72 dB
Crosstalk CCRR 78 dB

Note 5: The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used

in this data sheet.

Note 6: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

2-18
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Quad SPDT CMOS Analog Switch

ELECTRICAL CHARACTERISTICS
(GND = 0V, V* = +15V, V"~ = =15V, Ta = Full Operating Temperature Range, unless otherwise indicated)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
(Note 5) (Note 6)
LOGIC INPUT
Input Voltage Low Vi A +0.8 \
Input Voltage High Viu 24 Al v
Input Current In Vin =V, V* -10 0.0001 +10 HA
SWITCH
Analog Signal Range Vana A v v
T Vana = +10V; lgoy = TmA 200 250 Q
ON Circuit Resistance Ron ua = ~10V: loom = TmA 180 250 Q
I Vana = +15V; Voge = =15V 200 nA
ON Circuit Feakage Current lont Via = ~15V: Voep. = +15V 200 nA
o Vana = +16V; Vogp = -15V 100 nA
OFF Circuit Leakage Current lorr Via = ~15V: Vorr = +15V 100 nA

Switching Time Test Circuit

Fpte

+10V 0— coMm1
| o

AND

tr < 20ns
tr < 20ns
3v
Vin ¥50% *ﬂ% NCt
ov /
fon-> 10\;‘ oo—1
torr [
> toPEN ’4—
+10V —
Veom X s0% £ 5o togic "
ov H { INPUT
torF—> [-— §50%7 50%
-10v
l—toN - —» topEN [€— J,v+

= +15V

iov

Ly

-15v

(REPEAT TEST FOR IN2, IN3
IN4.)

SWITCH OUTPUT

1K
R

TYPICAL RDS(ON) & SUPPLY CURRENT VS. POWER SUPPLY VOLTAGE

Roy at Analog Signal Levels () Quiescent Supply | Charge Injection
Power Supply Voltage -15V | -10V | -5V | OV | +5V [+10V | +15V Current w:)p Y g(Pc;
V™ = -5V, V' = +15V 117 109 153 130 12
V™= -0V, V' = +10V 158 156 1 80 10
V™ = -5V, V' = +5V 297 | 303 | 288 30 8
V- = GND, V* = +15V 200 212 115
V- = GND, V* = +10V 300 312 | 303 30

/MNAXIVI
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MAX333

Quad SPDT CMOS Analog Switch

ELECTRICAL CHARACTERISTICS (Single Supply)
(GND =0V, V* = +12V, V" = 0V, T, = 25°C, unless otherwise indicated)

i LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
(Note 5) (Note 6)
SUPPLY
Supply Voltage Range v Single Supply; V- = GND +10 +30 v
Positive Supply Current I 0.1 0.25 mA
INPUT
Input Voltage Low VinLo 0 +0.8 v
Input Voltage High Vinni 24 v* v
Input Current In Viy = V', 0V 1 pA
SWITCH
Analog Signal Range Vana 2 v v
- . = +10V; =
ON Circuit Resistance Ron gﬁ:‘; - 0:/?\1;::)‘;0’;" m:AnA gig 228 g
ON Circuit Leakage Current lont ‘6:::2 Cov. ‘{,%F; o oo N
OFF Circuit Leakage Current lorr x’::i - XV gg} :2
DYNAMIC
Turn-off Time torr (See Switching Time Test Circuit) 65 ns
Turn-on Time ton 700 ns
Break-before-make Time topen 200 ns
Off Isolation OIRR :/AN1ANLH2Z-,3\F;LMS750 70 dB
Crosstalk CCRR 72 dB

Note 5: The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used
in this data sheet.
Note 6: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

Protecting Against
Fault Conditions Chip Topography

Fault conditions occur when power supplies are turned 0.085"
off when input signals are still present or when over
voltages occur at the inputs during normal operation.
in either case, source-to-body diodes can be forward
biased and conduct current from the signal source. If
this current is required to be kept to low (uA) levels
then the addition of external protection diodes is
recommended.

To provide protection for over-voltages up to 20V
above the supplies, 1N4001 or 1N914 type diodes
should be placed in series with the positive and
negative supplies. The addition of these diodes will
reduce the analog signal range to 1 volt below the
positive supply and 1 volt above the negative supply.

NOTE: NCx IS CONNECTED TO COMx WHEN INx IS LOW.

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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High Speed Quad SPST Analog Switch

General Description

The MAX334 is a quad single-pole-single-throw,
normally closed (SPST, NC) analog switch, pin com-
patible with the Harris HI-201HS and Siliconix DG271.
The MAX334 has guaranteed break-before-make
switching (torr < ton), While featuring fast switching
speeds. Turn-on time is less than 100ns and turn-off
time is less than 50ns; channel on resistance is 50
ohms maximum. CMOS inputs provide reduced input
loading and very low leakage currents.

The MAX334 is also a direct replacement for the
DG201 and DG211, featuring % the on resistance and
five times the speed.

The MAX334 may be used with split supplies (+5V to
+15V) or single positive supplies (+5V to +30V) while
retaining CMOS and TTL logic compatible inputs,
and maintaining high switching speed.

Applications

Sample and Hold Circuits
Winchester Disk Drives

Test Equipment
Communications Systems
PBX, PABX

Guidance and Control Systems
Heads-up Displays

Military Radios

Typical Operating Circuit

%0
sa » [0 [16]" s
n=iov o-»—w_,{;: MAXIm :;i}-;w—
~15v 4] MAX334 @rvlsv ) Vour
16 ] i,
—AAA—{ T THVWA
100 ' 0
JER (7]

Programmable Gain Amplifier

Note: * Pins 1, 8, 9 and 16 are logic control inputs.

Features
‘ Rds(ON) 500 (max.)
€ Guaranteed Break-Before-Make Switching
¢ Single or Bipolar Supply Operation
& CMOS and TTL Logic Compatible
4 Faster, Lower Ry Replacement for DG201 and
DG211
Ordering information
PART TEMP. RANGE PACKAGE
MAX334CPE 0°C to +70°C 16 Lead Plastic DIP
MAX334CWE 0°C to +70°C 16 Lead Wide SO
MAX334C/D 0°C to +70°C Dice
MAX334CJE 0°C to +70°C 16 Lead CERDIP
MAX334EPE  -40°C to +85°C 16 Lead Plastic DIP
MAX334EJE  -40°C to +85°C 16 Lead CERDIP
MAX334EWE  -40°C to +85°C 16 Lead Wide SO
MAX334MJE  -55°C to +125°C 16 Lead CERDIP
Pin Configuration
Top View
\J
INI[T] [15] IN2
01 [Z] [15] 02
i3] maxim [ms;
v-[a] MAX334 [3]v* (SUBSTRATE)
GND 5] [12] NC
84 (5] [17] 53
D4 [T] [10] 03
INg (2] [ 9]IN3
LOGIC SWITCH
0 ON
1 OFF

VAXI
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MAX334

High Speed Quad SPST Analog Switch

ABSOLUTE MAXIMUM RATINGS
Supply Voltage (Between Pins 4 and 13)

Digital Input Voltage (Pins 1, 8, 9, 16)

Analog Input Voltage (S to D)
Pins 2, 3, 6, 7, 10, 11, 14, 15
Peak Current, S or D
Total Power Dissipation (Note 1)

+Vsuppy +4V
-Vsuppwy -4V
+Vsuppwy +2.0V
-Vsuppy -2.0V
80mA

36V

MAX334M
MAX334E
MAX334C

Storage Temperature

Maximum Junction Temperature
Operating Temperature

-55°C to +125°C
-40°C to +85°C

... 0°C to +70°C

-65°C to +150°C

Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devices without resulting in permanent damage. These are
stress ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational sections of the
specifications is not implied. Exposure to Absolute Maximum Ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(V' = +15V, V™ = 15V, Vau (Logic Level High) = 3.0V, Va_ (Logic Level Low) = +0.8V, GND = 0V, unless otherwise specified.)

ARAMETER MAX334M/E MAX334C
P TE TEMPERATURE MIN TP MAX MIN TvP MAX UNITS
ANALOG SWITCH CHARACTERISTICS
Vs, Analog Signal Range Full -15 +15 -15 +15 v
) +25°C 30 50 30 50
Ron, On Resistance (Note 2) Q
Full 75 75
Ron Match +25°C 3 3 %
Isiorr, OFff Vs=14V, Vp=-14V +25°C -1 3 1 -1 3 1
Input Leakage nA
Current Vs=-14V,Vp =14V Full -100 100 | -50 50
loorm, Off Vp =14V, Vs =-14V +25°C 1 3 1 1 3 1
Output Leakage nA
Current Vo =-14V, Vs =14V Full -100 100 | -50 50
loon, Vp=Vs=14V +25°C -1 1 1 -1 1 1
On Leakage nA
Current Vp=Vs=-14V Full -100 100 | -50 50
DIGITAL INPUT CHARACTERISTICS
Va | t L ‘ +25°C v
nput Low
AP Full 0.8 08
Van | t High 125°C Vv
nput Hi
an nput Hig Full 3.0 3.0
+25°C -1.0 0.1 1.0 -1.0 01 1.0
la., Input Leakage Current (Low) MA
Full -10 10 -10 i0
. +25°C -1.0 0.1 1.0 -1.0 0.1 1.0
lan, Input Leakage Current (High) HA
Full -10 10 -10 10

Note 1:
Note 2:
Note 3:
Note 4:
Note 5:

Derate 8mW/°C above Ta = 75°C, 6, = 100°C/W, 6,c = 60°C/W
Vout = £10V, loutr = TmA
RL = 1kQ, C_ = 35pF, Vin = +10V, VA = +3V (See Switching Waveforms)
Va = 3V, RL = 1kQ, CL = 10pF, Vin = 3Vrms, f = 100kHz

Va =3V, R = 1kQ, f = 100kHz, Vin = 3Vrms

Note 6: C_ = 1000pF, Vin = 0V, Rin = 0Q, AQ = CL x AV

Note 7: Va = 3V or Va = 0 for all switches

Note 8: tggwm is fastest turn-on time (of the four switches) minus the slowest turn-off time.
2-22
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High Speed Quad SPST Analog Switch

ELECTRICAL CHARACTERISTICS (Continued) =
(V" = +15V, V™ = 15V, Vay (Logic Level High) = 3.0V, VaL (Logic Level Low) = +0.8V, GND = 0V, unless otherwise specified.) b
PARAMETER TEMPERATURE MAX334M/E MAX33aC UNITS *
MIN TYP MAX | MIN TYP MAX “
SWITCHING CHARACTERISTICS ] u
ton, Switch ON Time (Note 3) +25°C 70 100 70 120 ns .h
ton, Switch ON Time (Note 3) Full 100 125 ns
torF1, Switch OFF Time (Note 3) +25°C 40 50 40 75 ns
torr1, Switch OFF Time (Note 3) Full 50 75 ns
torr2, Switch OFF Time (Note 3) +25°C 150 150 ns
Output Settling Time 0.1% +25°C 180 180 ns
tsem, Break-Before-Make (Note 8) +25°C 10 30 30 ns
“Off Isolation” (Note 4) +25°C 72 72 dB
Crosstalk (Note 5) +25°C 86 86 dB
Charge Injection (Note 6) +25°C 10 10 pC
CsiorF), Input Switch Capacitance +25°C 10 10 pF
Output C +25°C 10 10
Switch DIOFF) - pF
Capacitance | Cp(on) +25°C 30 30
Ca, Digital Input Capacitance +25°C 18 18 pF
Cps(orr), Drain-to-Source o
Capacitance +25°C 5 5 pF
POWER REQUIREMENTS (Note 7)
) +25°C 120 120
Pp, Power Dissipation mwW
Full
+25°C 45 45 —
I*, Current (Pin 13) mA B
Full 10.0 10.0 _
+25°C 35 3.5
I7, Current (Pin 4) mA
Full 6 6

Typical Single Supply Operation (V- = GND, Vs = +10V, R_ = 1000 Ohms)

v Ros(on) Ton Torr TTL ly+ with TTLjy = 3V
(Ohms) (ns) Compatible? on all switches
+5* 200 360 25 Yes 6.0uA
+10 85 150 30 Yes 1.5mA
+12 75 140 25 Yes 2.0mA
+15 65 100 25 Yes 4.5mA
+20 55 70 25 Yes 7.0mA
+25 50 50 30 VaH = 4V 10.0mA
+30 45 45 40 VaH = 4V 14.0mA

*Vg = +5V, for this case.

MMAXI

Typical Single Supply
Charge Injection (C_ = 1000pF)

Vanatos V' SUPPLY VOLTAGE
+6V |+10V [+15V | +20V | +30V
ov 7pC |10pC|10pC| 6pC |12pC
A 4pC | 6pC | 6pC | 6pC [14pC
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MAX334

High Speed Quad SPST Analog Switch

Switching Waveforms

Test Circuit

LOGIC “0” = SWITCH ON
DIGITAL VAH = 3V
INPUT
50%
switch 9V
OUTPUT
toN, torr (TTL INPUT)
VaH = +3.0V

CH. 1
DIGITAL f= ~ A

INPUT H

i ]
|
l 1
n }
i [\

CH. 2 T\
swchHm b don el e b iy - \_
OUTPUT

CH.1 = 500,0mVOLTS/DIV = ==
CH. 2 = 2,000 VOLTS/DIV  seeeen
TIMEBASE = 100ns/DIV

SWITCHING TEST CIRCUIT (ton, torr1, torr2)

* = +15V
SWITCH T13 ‘SWITCH
INPUT OQUTPUT
3 2
a/| o 9 —o Vo

I R c
Va 1 I L l L
_l >_n 1k 35pF
LOGIC
INPUT Is l4

ViN = +10V o

GND V™ =-15V

Cy INCLUDES CrixTURE * CPROBE

Chip Topography

0.097"
{2.46mm)

D¢ —

0123"
(3.12mm)

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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High Voltage

CMOS/DMOS Analog Switches

General Description

The MAX341/43/45/48 are CMOS/DMOS analog
switches intended for high voltage use as well as
high reliability general purpose applications. The
operating supply range is 20V to £50V or +20V to
+60V when using a single power supply. Signal
handling capability extends from the negative to the
positive supply voltage, i.e. over a 100V peak-to-peak
range with £50V power supplies.

The switch control inputs can be driven with CMOS
or other high level logic signals. All switches are
normally closed, i.e. an input “0” level turns the
switch ON. The MAX341 and MAX348 are dual SPST
switches, the MAX343 is a dual SPDT switch, and
the MAX345’s configuration is dual DPST. The
MAX348 is a reduced Ry version of the MAX341.

Positive supply current for all devices is less than
300uA and negative supply current is less than 100uA
with £50V power supplies. When using a single
power supply and logic input levels equal to the
supply value, the power supply currents are less
than 20uA.

Applications
Medical Ultrasound Equipment
Automatic Test Equipment

Diagnostic Systems

48 Volt Telecom Systems

Stepper and DC Motor Drivers

Features

¢ 120V to £50V and Single Supply Operation

4 Ron Less than 550 (MAX348)

4 -70dB Typical OFF Isolation at 1MHz

4 Input Voltage Rangé Includes Power Supplies

¢ 100V peak-to-peak Signal Handling Capability

9 Guaranteed Break-Before-Make Operation

4 Completely Latchup-Proof Construction

Ordering Information
PART TEMP. RANGE PACKAGE

MAX341C/D 0°Cto +70°C  Dice
MAX341CPE 0°Cto +70°C 16 Lead Plastic DIP
MAX341CWE 0°Cto +70°C 16 Lead Wide SO
MAX341EPE -40°Cto +85°C 16 Lead Plastic DIP
MAX341EWE ~ -40°Cto +85°C 16 Lead Wide SO
MAX341E JE -40°Cto +85°C 16 Lead CERDIP
MAX341MJE ~ -55°C to +125°C 16 Lead CERDIP
MAX343C/D 0°Cto +70°C  Dice
MAX343CPE 0°C to +70°C 16 Lead Plastic DIP
MAX343CWE 0°Cto +70°C 16 Lead Wide SO
MAX343EPE -40°Cto +85°C 16 Lead Plastic DIP
MAX343EWE ~ -40°Cto +85°C 16 Lead Wide SO
MAX343EJE -40°Cto +85°C 16 Lead CERDIP
MAX343MJE ~ -55°Cto +125°C 16 Lead CERDIP

(Ordering Information Continued on Last Page.)

Pin Configuraiions

Top Views
mMaxami
MAX341 MAXIVE MAXIV
MAX348 MAX343 MAX345
A4 D N
$ [ \or—= L] S [F—e~—17%10 S [ v——115] D
el SCHan  eE  ECHIL o] N CHaw
NG (3] ] V- 8; (3] ] v- $s B——el ] V-
NC [7] 13] GND Dy E—j 73] GND D, [_g__———g % GND
Ne [5] (72] NC 8y [£] NC 8, [5] 1z] NC
NC [E] ] v+ D, L—s:———\v_—‘ v+ D, E———Q/‘;/:] ) v+
wil  oCHmk e RECHEx oo LChue
8, [(}——e" a——13] 1, s, [F—e—2a—1T3]0, S, [i}——o" 4 3]0,
Dual SPST Dual SPDT Dual DPST
Switch States are for Logic “1” Input.
/I XI /i Maxim Integrated Products 2-25
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MAX341/43/45/48

High Voltage

CMOS/DMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS
V* to V- Voltage
V* to GND Voltage ..

Digital Input Voltage V-to v+
Input Current
SandD .. e e +200mA
AllpinsexceptSandD ............iiiiiiiiiia.. +30mA

Lead Temperature (Soldering 10 sec) +300°C
Storage Temperature ....................... -65°C to +150°C

Operating Temperature Range

MAXB4XC ..t 0°C to +70°C
MAX34XE -40°C to +85°C
MAX34XM -55°C to +125°C

Power Dissipation (16 pin packages)
CERDIP (derate 10mW/°C above +75°C) ...........
Plastic DIP (derate 7.35mW/°C above +75°C) .. ..
Small Outline (derate 9mW/°C above +75°C) .......

Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devices without resulting in permanent damage. These are stress
ratings only, and functional operation at these or any other conditions above those indicated in the operations section of the specifications is not
implied. Exposure to absolute maximum ratings for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Over Temperature, V* = +50V, V- = -50V, GND = OV unless otherwise indicated)

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS
Analog Signal Range Vs, Vp v+ V- v
Channel ON Resistance Vg =150V, Ig = 10mA

MAX341/43/45 Ta=+25°C 80 110
MAX341/43/45 Ron Over Temp. 160 Q
MAX348 Ta=+25°C 35 55
MAX348 Over Temp 80
ON Resistance Match ARoN Vs = %50V, Is = 10mA 7 %
OFF Leakage Current 1o(0FF), VST: jlig\é’ogo = ¥V 10 50 A
(Figure 7) Is(oFF A "
(OFF) Over Temp. 1000 5000
ON Output Leakage Ip(ony Vs = V_D ; i;SOV
Current (Figure 8) | Ta=+25°C 10 60 nA
S(ON) Over Temp. 1000 5000
input Low Threshoid VaL 35 v
Input High Threshold Van 12 )
Input Current (Logic) la Va =0V to +15V 0.1 10 uA
Turn-On Time t Ta = +26°C 0.5 1.0 s
(Figure 9) ON Over Temp. 15 K
Turn-Off Time t Ta=25°C 0.4 0.7 s
(Figure 9) OFF Over Temp. 1.0 ¥
OFF Isolation (Figure 4) 1ISOoFF Ta = +25°C, 1MHz, R, = 75Q -70 dB
Channel-Channel _ o _ ~
Crosstalk (Figure 5) 1SOx Ta = +25°C, IMHz, R, = 750 75 dB
Channel Input Capacitance
OFF State, C to Gnd Cs(oFF) - o = 17
OFF State, C to Out Ceporpy | TAT¥25°C, Vs =0V 1 pF
ON State, C to Gnd Cs(on) 38
Charge Injection Vs =450V 100
(Figure 6) Q Vg =0V 240 pC
Vg = -50V 480
Supply Current I+ Ta = +25°C 300 A
V* Current Over Temp. 200 600 L
Supply Current - Ta = +25°C 40 100 A
V- Current Over Temp. 55 200 H
Supply Voltage Range
Split Supplies GND =0V +20 +50 \
Single Supply V-=GND =0V +20 +60
2-26 VAKXV




High Voltage

CMOS/DMOS Analog Switches

Detailed Description
Analog Signal Range

The MAX341 family’s analog signal range is equal to
the power supply value, up to 50V with split power
supplies and +60V with a single power supply (V™
connected to GND). An ON switch is also capable of
passing up to 0.5A on a peak current basis. Maximum
continuous current is limited only by the package
power dissipation (see Absolute Maximum Ratings)

ON Resistance

The ON resistance of the MAX341 series switches is
typically 40Q. Ron does, however increase as the
switch voltage (Vs) approaches V*. For example, with
+50V supplies and a +50V analog signal, Ron will be
typically less than 100Q (50Q for the MAX348), and
450 (25() for the MAX348) for -50V signals. With 250V
power supplies, and +40V switch voltages, Ron is
about 40() for the +40V case and 30Q) for the -40V
case. ON resistance can be reduced and current
handling capacity can be increased by connecting
switches in parallel. This is especially useful in power
switching applications. Table 1 and the graph in the
Typical Characteristics section further describe the
relation between Roy and V*.

Table 1: ON Resistance

Standard TTL logic can be used with MAX341 series
switches if a level shifter such as the MC14504 is
used to drive the control inputs as shown in in figure 1.
Open collector drivers, with external pull-up resistors,
can be used in a similar fashion as well.

ke Y

AAA

v ‘ tlsv
ll lla 6 L VT

Vec  MODE Vgp 1 16

e L

2 3 15 |
TTIL— —l > —d
D MAXIM

vv- RonAT Vg=V* RonAT Vg =V~
+20V/-20V 1270 390
+30V/-30V 1050 360
+40V/-40V 920 320
+50V/-50V 840 300
+40V/GND 1270 390
+60V/GND 1050 360

Note:
Typical Rgy for the MAX348'is approximately one half of the above values.

Power Supply Current

The maximum supply current for V* and V™ at 25°C
is 300uA and 100uA respectively. However, the positive
supply current (I*) is partly dependent on the input
logic level and can be reduced if control signals of a
larger amplitude than OV and +15V are used. If the
control inputs swing to within 4V of V¥ and V- then It
drops to a typical value of 20uA.

Control Inputs

15V logic level inputs are required to turn switches on
or off, but the control inputs can also accept levels
up to V* and V-. A input greater than 12V constitutes
a “1” state (switch OFF), and an input less than 3.5V
will constitute a “0” state (switch ON).

VAKXV

mt N 5 10 ~_MAX341
Lg I ) 1
20F6) 8 i 9
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L mcias048 i -

= L |

= =50V
Figure 1. Using TTL Control Levels.
Applications

Flying Capacitor Input

A “flying capacitor” differential to single-ended con-
verter takes advantage of the MAX343’s wide input
voltage range, which allows large common mode
inputs to be rejected. As shown in Figure 2, a capa-
citor is alternately charged by the differential input
signal and then is connected to an op-amp or A-to-D
input. An instrumentation amplifier is not required
since the output signal can be referenced to ground.
Sample-hold operation is also built in to the design
and the MAX343's break-before-make operation en-
sures that the output sees only the differential portion
of the input signal. A similar approach can also be
used for single-ended to differential signal conver-
sion as well.

Parallel Switches

In designs where power switching ability is needed,
any of the MAX341 series switches can be connected
in parallel to increase current handling capability and
reduce ON resistance. Applications such as ultra-
sonics, RF power, and DC motor drive are areas
where this is often important. A MAX348 is shown in
a parallel configuration in figure 3. The resulting
SPST switch has a typical Ron of 12Q (5Q for signals
more than 10V below V*) and can handle pulsed
loads of up to 0.5 Amps. With £50V power supplies,
the peak-to-peak signal range is still 100V and 10MHz
signals can be switched while maintaining typically
-50dB of isolation.

2-27
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MAX341/43/45/48

High Voltage
CMOS/DMOS Analog Switches

AKX
MAX343
1 NS 16
Cy ™~ 1 *
04T Lo 5 DIFFERENTIAL SIGNAL 10V
maxin TRF 3 > " COMMON MODE RANGE £50V
MAX400 . ‘—‘ }—-50v —
13
t
- = 1
=8 1
< - -
P — +500 150
b \G 1 o Lo
4 8 g ] SAMPLE/HOLD
S

Figure 2. Flying Capacitor Differential to Single-Ended Converter with +50V Common-Mode Range.

Vour 100Q
[ 750 | =\ 16
1 S 16 Y " &
Al = CH
L L No—3 ] 14 2.2 Vgms
14 = —— =50V AT 1 Mz
—— 50 ne—4) 13
MAXIM 13 ISV (OFF) o
MAX348 sNAX I =
< o maxass |y
n —+50V
|—— +50v 10
2 E
8 o 9 -
Vi
1SO0rr = 20 Log —2L
VIN
Figure 3. Minimum Roy (5 to 100 typ.) High Voltage Switch. Figure 4. OFF Isolation Test Circuit.
1000 AVoyr
B0 \ 16 ~ no—! N\ 8¢
£ 1 15 = 1 15 +150
) O™ w jvnm e [ U L
[}
Vour 3 4 _sov 22 Vs mprI H— i 14 Zoov
NE. _4] 13 AT 1 MHz = 4 13
780 - MAXIV _:TL I MAXIV j-
MAX343 n Van MAX343 "
= +50V —— +50v
10 10
L B
V
CROSSTALK =20 Log —\7—‘1 Q =1000pF x AVout
IN
Figure 5. Channel-Channel Crosstalk Test Circuit. Figure 6. Charge Injection Test Circuit.
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High Voltage
CMOS/DMOS Analog Switches

SWITCHING TIME vs.
TEMPERATURE

=25 0 25 50 75 100
TEMPERATURE (°C)

ON LEAKAGE vs.
SWITCH VOLTAGE

Typical Operating Characteristics

LEAKAGE CURRENT (nA) (A}

E
2
N
o
3
N
®

105 106 107 108 ~60 -40 -20 0 +20 +40  +60 -60 -40 -20 0 +20 +40  +60
FREQUENCY (Hz) Vs VOLTAGE (V), Vg = =Vs Vs = Vg VOLTAGE (V)
Test Circuits
—\J
ne.—Y ey %— NC. : - " Injow) + Is(on)
I +50V
Is(oFF) I"G +HSV L 15
S e
a 13 ne—3 ——/:l e _sov
50V ,_@__r_ MAXIMN = ne.—4 \i-l
IojoFR} MAX343 LI mMaxim =
0 MAX343 0 e
10
Figure 7. OFF Leakage Test Circuit. Figure 8. ON Leakage Test Circuit.
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MAX341/43/45/48

High Voltage
CMOS/DMOS Analog Switches

Test Circuit
+500
TkQ
5W U 16
Vour! — Y
i 15 +150
o
Vour2 < ‘/il 4 sov
*Q B
W VAKXV -
MAX343

Ul

__ Ordering Information (continued)

PART TEMP. RANGE PACKAGE
MAX345C/D 0°C to +70°C Dice
MAX345CPE 0°C to +70°C 16 Lead Plastic DIP
MAX345CWE 0°C to +70°C 16 Lead Wide SO
MAX345EPE -40°C to +85°C 16 Lead Plastic DIP
MAX345EWE -40°C to +85°C 16 Lead Wide SO
MAX345EJE -40°C to +85°C 16 Lead CERDIP
MAX345MJE -55°C to +125°C 16 Lead CERDIP
MAX348C/D 0°C to +70°C Dice
MAX348CPE 0°C to +70°C 16 Lead Plastic DIP
MAX348CWE 0°C to +70°C 16 Lead Wide SO
MAX348EPE -40°C to +85°C 16 Lead Plastic DIP
MAXB48EWE -40°C to +85°C 16 Lead Wide SO
MAX348EJE -40°C to +85°C 16 Lead CERDIP
MAX348MJE -55°C to +125°C 16 Lead CERDIP

Figure 9. Switching Time Test Circuit.

0.179"

Chip Topography

(4.546mm)

See Pin Configurations for pin functions.

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent

licenses are implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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Dual Monolithic SPST CMOS

General Description

Analog Switch

Features

The DG200A is a dual, normally closed, single-pole- ¢ Improved 2nd Source! Power Supply Current
single-throw (SPST) analog switch. This CMOS switch <300uA
can be operated with power supplies ranging from .
+45V to +18V. The DG200A has guaranteed break- & Wide Supply Range 4.5V to +18V
before-make switching. Its maximum turn-off time is & Single Supply Operation
500ns, and its maximum turn-on time is 100ns. # Non-Latching with Supplies Turned-off and
Maxim guarantees that the DG200A will not latch-up Input Signals Present
if the power supplies are turned off with input signals . .
still connected as long as absolute maximum ratings ¢ CMOS and TTL Logic Compatible
are not violated. & Monolithic, Low Power CMOS Design
Compared to the original manufacturer's product, g ;
Maxim’s DG200A consumes significantly lower power, Order ing Information
making it better suited for portable applications.
PART TEMP. RANGE PACKAGE
- - DG200AAK  -55°C to +125°C 14 Lead CERDIP
i - - Applications DG200ABK  -25°C to +85°C 14 Lead CERDIP
Winchester Disk Drives DG200ACK 0°C to +70°C 14 Lead CERDIP
Test Equipment DG200ACJ 0°C to +70°C 14 Lead Plastic DIP
Communications Systems DG200ACY 0°C to +70°C 14 Lead Small Outline
PBX, PABX DG200AC/D 0°C to +70°C Dice
Guidance and Control Systems DG200AAA  -55°C to +125°C 10 Pin Metal Can
Head Displays DG200ABA  -25°C to +85°C 10 Pin Metal Can
ead up Lisplay DG200ACA _ 0°C to +70°C 10 Pin Metal Can
Military Radios
Pin Configuration
Typical Operating Circuit
Top View
IN2[T] @ > 4] IN4
NC[Z] (13]NC
V' (SUB=
GND|3 12
CH. 2 7 CH. 1 = MAXIN = STRATE)
O m—o0 5K Ne[E] pGogoa [HINC
2] 73 s2[5] [16] 54
GND 3] 12l v D
@ MAXIVI g Vour & 1o
DG200A M = v [FINC
Vin L—TE ET
r—m»—(‘_‘s (91
+10V -
v [7 (8] V' (SUBSTRATE AND CASE)
Programmable Gain Amplifier
WMAXI/N Maxim Integrated Products 2-31

maxim is a registered trademark of Maxim Integrated Products.
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DG200A

Dual Monolithic SPST CMOS

Analog Switch

ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to V™
V+

............................................ 44V
GND ittt e 25V
Digital Inputs Vs, Vp (Note 1) ........... -2Vto (V" +2V) or

20mA, whichever occurs first.

Current, Any Terminal ExceptSorD ............... 30mA
Continuous Current,SorD ..........cooiviiinnnn, 20mA
(Pulsed at 1msec, 10% duty cycle max) .......... 100mA
Storage Temperature (A & B Suffix) ......... -65 to 150°C
(C Suffix) ........oo... -65 to 125°C

Operating Temperature (A Suffix) ........... -55 to 125°C
(BSUffiX) ..ovvrnnnnn. -25 t0 85°C
(C Suffix) ............ -25to 85°C

Power Dissipation (Package)*

Metal Can*™ ... ..o

14 Pin Ceramic DIP***
14 Pin Plastic DIP****
*All leads soldered or welded to PC board.
**Derate 6mW/°C above 75°C.
***Derate 11mW/°C.above 75°C.
****Derate 6.5mW/°C above 25°C.

Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devices without resulting in permanent damage. These are
stress ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational sections of the
specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (v* = +15V, V" = =15V, GND = 0V, Ta = 25°C, unless otherwise indicated.)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS DG200A DG200B/C/D | ynits
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
SWITCH
Analog Signal Range = -
(Note 1) VanaLog 15 15 15 15 v
Drain-Source Vp = £10V, Vi, = 0.8V,
ON Resistance "Ds(on) Is = 1mA 45 70 45 80 Q
Source OFF w Vs = 14V, Vp = -14V 001 20 001 50
Leakage Current (60 voeoay Vo=V Vo=14v [ 20 002 -50 -0.02
Drain OFF " Vs = -14V, \p = 14V 001 20 001 50
ID(oftty nA
Leakage Current Vs=14V,Vp=-14V | -20 -0.02 -50 -0.02
Drain ON Leakage Io. V. = 0.8V Vs = Vp = 14V 01 20 01 50
Current (Note 4) (on) no Vs = Vp = -14V 20 -01 50 -01
INPUT
Input Current with Input | Vin = 2.4V, -1.0 0.0009 -1.0 0.0009
Voltage High N Vin = 15V 0.005 1.0 0005 10
- uA
Input Current with Input -
Voltage Low N Vin =0V -1.0 -0.0015 -1.0 -0.0015
DYNAWMIC
Turn-ON Time ton See Switching Time Test Circuit 440 1000 440 1000 ns
Turn-OFF Time toft (Figure 1) 70 500 70 500
Charge Injection Q CFL{;E;OBg‘())F‘(lYl%?r; g)v 10 10 pC
Source OFF Capacitance | Csofr) f=140kHz | Vs =0V 9.0 9.0
Drain OFF Capacitance | Cpyo) Vin=6V | yp=0v 9.0 9.0 oF
or
Channel ON Capacitance CCDS(Tn) )+ V=0V | vp=vg=0V 25 25
on,
OFF Isolation Figure 3
75 75
(Note 5) Vin = 5V, Z =750 dB
Crosstalk Figure 4 Vs =2.0V, f= 1MHz % %
(Channel to Channel)
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Dual Monolithic SPST CMOS
Analog Switch

ELECTRICAL CHARACTERISTICS (continued)
(V*=+15V, V™ = =15V, GND = 0V, Ta = 25°C, unless otherwise indicated.)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS DGA200A DG200B/C/D | ynyrs
MIN- TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
SUPPLY
Positive Supply Current I+ Both Channels ON or OFF 180 300 200 500 A
Negative Supply Current I- Vin =0and 2.4V -0  -01 -100 -01 H
ELECTRICAL CHARACTERISTICS (Over Temperature)
(V" = +15V, V™ = 15V, GND = 0V, Ta = Over Temperature Range, unless otherwise indicated.)
LIMITS
PARAMETER SYMBOL TEST CONDITIONS DG200A DG200B/C___ |yniTs
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
SWITCH
Analog Signal Range
(Note 1) VanaLos -15 15 | -15 15 v
Drain-Source Vp = £10V, Vi, = 0.8V,
ON Resistance fos(on) Is = 1mA 100 100 Q
Source OFF | Vs = 14V, Vp = -14V 100 100
Leakage Current s Vs =14V, Vp = 14V | —100 -100
Vin = 2.4V
Drain OFF " Vs = -14V, Vp = 14V 100 wo |
Leakage Current ot Vs = 14V, Vp = 14V | -100 ~100 n
Drain ON Leakage | Vi = 0.8V Vs = Vp = 14V 200 200
Current (Note 4) D(on) in == Vs = Vp = 14V _200 ~200
INPUT
Input Current/ Inn Vi =24V Vi = 15V -10 -10
Voltage High in = &4V, Vin 10 10
| t C t/ HA
nput Curren - ~ B
Voltage Low Iine Vin =0V 10 10
Note 1: Signals on S, Dx, or INx, exceeding V™ or V* will be clamped by internal diodes. LIMIT FORWARD DIODE CURRENT

to maximum current ratings.

Note 2:

in this data sheet.
Note 3:
Note 4:
Note 5:

MAXIN

Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Ip(on) is leakage from driver into “ON” switch.
“OFF” isolation =20 log Vs/Vp, Vs = input to OFF switch, Vp = output.

The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used
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DG200A

Dual Monolithic SPST CMOS
Analog Switch

Test Circuits
+15V
SWITCH Qv LOGIC “0” = SW ON
INPUT SWITCH LOGIC
Sq - D1 OUTPUT INPUT 3v_\
Vs = +5V O— o Vo tr < 20ns A 50%
| RL cL t < 20ns \__]ﬁ
IN4 | 1kQ 35pF 0
LoGIC —D—DO—I
INPUT v
= = SWITCH
(REPEAT TEST FOR INp) INPUT Vs
GND Vo7 0.9
Vo %09
= v -15v R
= Vo=Vg -t SWITCH o
RL + rps(on) OUTPUT
> ton = ot

NOTE: Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vs may be
+ or - as per switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate
capacitance may result in spikes at leading and trailing edge of output waveform.

Figure 1. Switching Time Test Circuit

AVo

RGeN Sx . Dx vo ——— vy
e o T ow !

Cy = 1000pF
INx  ON OFF \ ON

AVo = A MEASURED VOLTAGE ERROR DUE TO CHARGE INJECTION
THE ERROR VOLTAGE IN COULOMBS IS AQ = CL x AVo

]
>
II'—‘

Figure 2. Charge Injection Test Circuit

+15V
=
SIGNAL =3 v
GENERATOR
o C = InF//iuF
Y DG200A CHIP CAPACITORS

Vs
OIRR = 20 LOG|——

Figure 3. OFF Isolation Test Circuit
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Dual Monolithic SPST CMOS
Analog Switch

Test Circuits (continued)

+15V QN
_L—CH—; Q
SIGNAL = v A b
R
GENERATOR 4, Vo 500
X '
o = | ! = = C = .001uF// AuF
0-—9— - INg CHIP CAPACITORS
= = r —g——o ov
ANALYZER v : =
CHAN A D — NG v
i CCRR = 20 LOG| —S*-
= GND v
J— C
- = i-15v 17

Figure 4. Channel To Channel Crosstalk Test Circuit

Chip Topography

GND -

'_0.080"
(2.03mm)

S

D2

1
v
0.080"
(2.03mm)

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent
licenses are implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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TTL Compatible CMOS Analog Switches

General Description

Maxim’s DG300-DG303 and DG300A-DG303A CMOS
dual and quad analog switches combine low power
operation with fast switching times and superior DC
and AC switch characteristics. On resistance is less
than 50Q and is essentially constant over the analog
signal range. Device specifications are ideal for battery
powered circuitry.

These switches are available in a variety of formats as
outlined below in the Pin Configurations section. The
switch control logic inputs are fully TTL and CMOS
compatible. Also featured are “break-before-make”
switching and low charge injection.

Maxim’s DG300-DG303 and DG300A-DG303A families
are electrically compatible and pin compatible with
the original manufacturer's devices. All devices will
operate with power supplies ranging from +5V to
+18V. Single supply operation is implemented by
connecting V- to GND.

Applications

Portable Instruments

Low Power Sample/Holds
Power Supply Switching
Programmable Gain Amplifiers
SPDT and DPDT Functions
Process Control and Telemetry

Features

€ Monolithic Low Power CMOS
4 Latch-Up Proof Construction

& Fully Compatible 2nd Source
¢ Low On Resistance, <500

& Fast Switching Time

¢ V' to V- Analog Signal Range
& Single Supply Capability

Ordering Information

PART TEMP. RANGE PACKAGE

DG300C/D 0°C to +70°C  Dice

DG300CJ 0°C to +70°C 14 Lead Plastic DIP
DG300CWE 0°C to +70°C 16 Lead Wide SO
DG300CK 0°C to +70°C 14 Lead CERDIP
DG300BWE -25°C to +85°C 16 Lead Wide SO
DG300BK -25°C to +85°C 14 Lead CERDIP
DG300BA -25°C to +85°C 10 Lead Metal Can
DG300AK -55°C to +125°C 14 Lead CERDIP
DG300AA -55°C to +125°C 10 Lead Metal Can

(Ordering Information is continued on last page.)

Pin Configurations

*SPDT DG301/DG301A

V* (SUBSTRATE AND CASE]
NC [0
D, 2]
NC (3]
S, [
NC &}
IN (5]

GND (7]

SWITCH 1 SWITCH 2

[ OFF ON
1 ON OFF

Top View
*Duai DPST DG302/DG302A
——\ ]
(1) v+ NC [ 4 v+
(13] D, S 2] 13] §4
[72] NG ga %—J‘P] L*:’LI] ga
L1 S, W4 ] 1 % 2
[10] NC S E:] r’—:/‘: 10] 8,
(] IN, N B> <IN,
(8] V- GND [T} (8]v-
LoGIC SWITCH “Note: Pins 8 and 9 of the LoaGIC SWITCH
0 OFF 16-lead Wide Small Outline Package 0 OFF
1 ON are not connected. 1 ON

Switch states are for Logic “1” Inputs (Positive Logic).

*Dual SPDT DG303/DG303A

4

IN; B> 3] IN,
GND [T 8] -
SWITCH1 | SWITCH3
toaic SWITCH2 | SWITCH4
0 OFF oN
1 ON OFF

VAKXV
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DG300(A)/DG301(A)/DG302(A)/DG303(A)

TTL Compatible CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to V-

V* (DG300-DG303)
V* (DG300A-DG303A)
GND

Storage Temperature (A & B Suffix)

(C Suffix)

Digital Inputs, Vg, Vp (Note 1)
30mA, whichever occurs first.
Current, Any Terminal Except S or D
Continuous Current, S or D

(Pulsed at 1msec, 10% duty cycle max)

-4V to (V*

-65°C to 150°C
-65°C to 125°C

Operating Temperature (A Suffix)

-55°C to 125°C

36V (B Suffix) ........ -25°C to 85°C
44V (C Suffix) .......... 0°C to 70°C
25V Lead Temperature (Soldering 10 sec.) ........... +300°C

+ 4V) or Power Dissipation*
Cerdip (K) (Derate 11mW/°C above 75°C) ....... 825mwW
. 30mA Plastic DIP (J) (Derate 6.5mW/°C above 25°C) .. 470mW
30mA Metal Can (A) (Derate 6mW/°C above 75°C) .... 450mW

100mA

* Device mounted with all leads soldered or welded to PC
board.

Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devices without resulting in permanent damage. These are
stress ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational sections of the
specifications is not implied. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (v' = +15v, V- = =15V, GND = 0V, T, = 25°C, unless otherwise indicated)

DG300-DG303A DG300-DG303B/C
PARAMETER SYMBOL TEST CONDITIONS DG300A-DG303AA | DG300A-DG303AB/C UNITS
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
Analog Signal Range | Vayaiog| ls = 10mA, V;, = 0.8V or 4.0V -15 15 -15 15 v
Drain-Source Is = -10mA, Vg = 10V 30 50 % %0 |
ON Resistance osten) Is = 10mA, Vg = ~10V 30 50 30 50
T | Source OFF | Vg = 14V, Vp = -14V 01 1 01 5
g Leakage Current S(off) Vin = 0.8V | v = _14V, Vp = 14V 1 -01 -5 -0
or
3 Drain OFF V. =40V | Vs =-14V, Vp = 14V 0.1 1 0.1 5
L lpet) n nA
eakage Current Vg =14V, Vp=-14V | -1 -01 -5 -01
Drain ON Vp = Vg = 14V 01 1 01 5
Leakage Current oon) Vp = Vg = -14V 2 -01 -5 -01
- Input Current/ | Vi, = 5.0V -1 -0.001 -1 -0.001
2 | Voltage High INH V,, = 15V 0001 1 0001 1 A
M
Z | Input Current/ B _
Voltage Low (e V, = 0V -1 -0.001 1 -0.001
Turn-ON Time ton o o 150 300 150 300
See Switching Time Test Circuit
Turn-OFF Time Lot 130 250 130 250
L ns
See Break-Before-Make
IBnrtze::I(;IIBefore-Make ton-tor | Time Test Circuit 50 50
DG301(A)/DG303(A) Only
Charge Injection Q Cy = 10nF, Ry, = 0Q, Vg, = OV 12 12 pC
Source OFF
] i Csoff Vg = 0V 14 14
5 Capacitance (off) f= 1MHz,
Drain OFF Vi, = 0.8V _
E Capacitance Coet " or Vp = 0V 14 1
Vv, = 4.0V pF
Channel ON Cpon) + n v =
Capacitance 5(::) Vs = Vp = 0V 40 40
: vV, = OV 6 6
Input Capacitance Ci, f = 1MHz
Vi, = 15V 7 7
Off Isolation (Note 4) 62 62
pa—— V,, = OV, R_ = 1kQ 9B
rossta Vg = 1 Vgys f = 500kHz
(Channel to Channel) s AMS “ 7

(See Notes next page).
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TTL Compatible CMOS Analog Switches

ELECTRICAL CHARACTERISTICS (Continued)
(V* = +15V, V™ = -15V, GND = 0V, T, = 25°C, unless otherwise indicated)

DG300-DG303A | DG300-DG303B/C
DG300A-DG303AA |DG300A-DG303AB/C
PARAMETER SYMBOL TEST CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
Positive Supply " 023 05 023 05 | mA
Current Vi, = 4V (One Input)
i All Others =0
2| posane SuPPy r ( ) 10 -0.001 10 -0.001
[-%
2 gzsr'rg‘:ft’ Supply " 0001 10 0001 10 | uA
V,, = 0.8V (All Inputs)
Negative Suppl n
St pply I -10  -0.001 210 -0.001

ELECTRICAL CHARACTERISTICS (Over Temperature)

(V" = +15V, V" = -15V, GND = 0OV, T, = Over Temperature Range, unless otherwise indicated)

DG300-DG303A DG300-DG303B/C
DG300A-DG303AA | DG300A-DG303AB/C

PARAMETER SYMBOL TEST CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
Analog Signal Range | Vanyaog| Is = 10mA, V;, = 0.8V or 4.0V -15 15 -15 15 \Y
Drain-Source Is = -10mA, Vp = 10V 75 75 a
ON Resistance oston ls = 10mA, Vp = -10V 75 75
5 Source OFF Vg = 14V, Vp = -14V 100 100
E | Leakage Current ‘s | v,, = 08v Vg = -14V, Vp = 14V | -100 -100
H or
@ | Drain OFF . Vi, = 4.0V | Vs = -14V, Vp = 14V 100 00 |
Leakage Current "Ooft) Vg = 14V, Vp = 14V | -100 -100 i
Drain ON Vp = Vg = 14V 100 100
Leakage Current Ioon) Vp = Vg = 14V -200 —200
- Input Current/ | Vi, = 5.0V -1 -10
2 Voltage High INH V,, = 15V 1 10 .
7
Z | Input Current/ _
Voltage Low I Vin = OV -1 -10
Eﬁ?:'z‘r,l? Supply r V,, = 4V (One Input) 1 1 mA
in =
Negative Supply : (All Others = 0)
> - -
& | Current ! 100 200
e = .
2 G| 20 |
Negative Suppl Vi, = 0.8V (All Inputs)
egative Supply _ _ )
Current ' 100 200

Note 1: Signals on Sy, Dy, or INy exceeding V* or V™ will be clamped by internal diodes. Limit diode forward current to
maximum current ratings.

Note 2: The algebraic convention whereby the most negative value is a minimum, and the most positive value is a maximum
is used in this data sheet.

Note 3: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

Note 4: OFF isolation = 20 Iog_VS_ , Vg = input to OFF switch, Vp = Output.
VD
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DG300(A)/DG301(A)/DG302(A)/DG303(A)

TTL Compatible CMOS Analog Switches

rps(oN) vs. Vp AND

rDS(ON) vs. Vb AND

Typical Operating Characteristics

OFF ISOLATION AND INSERTION

TEMPERATURE POWER SUPPLY VOLTAGE LOSS vs. FREQUENCY
]nu T T T T 1 1 1 T T T T T 100
V* = 415V _| 100 L A v = +15 v- = -15v
V- = 15V B) V* = +I0V, V- = -10V = @ ™ OFF _
80 - € V° = +T50 V- = 75V g ¥ <o oo 5|E
80 |- 0 V= +BW V- = 5V = JL = 1000 \yseqTION |4 4
5 z U £ & s e B
g = "4 ~N = P - g
= = =] =
=3 +125°C ] S 60 L Tc 2 © — RL=1KQ Y R = 25Q}-8 g
T @ = 5 £
g i AT S it 5
550[: 40 _— = + ©«
20 - - 2=Ea [ v=vsiv-=-m] NI =
Croan = 3pF =
20 Ta = +25°C — —Vs = 1 Vams
0 o 0 I
25 -0 -5 0 5 10 15 5 -0 -5 0 5 10 15 108 100 0 100
DRAIN VOLTAGE (VOLTS) DRAIN VOLTAGE (VOLTS) FREQUENCY (H2)
SWITCHING TIME AND
SWITCHING TIME BREAK-BEFORE-MAKE TIME SWITCHING TIME
vs. TEMPERATURE g vs. POSITIVE SUPPLY VOLTAGE vs. NEGATIVE SUPPLY VOLTAGE
20 s w 500 — 250 —T
200 FVr =+ = = | V+ = +15V !
180 | V- = -1V PP \ ¥A Coe Th = +25°C
Viwy = +40V > X 400 Vigg = o4y |~ 200 Ving = +40V —
Z 160 [y =ov -0 = torr N— VL =0v  — 2 Une =0V
el -3
w10 s £ a0 £ 150 e ton
=120 o torF @ = -
£ 100 = g i
3 a0 g M s \ Z 0
= S N =
= 60 £ z
» = 100
2 = — 50
=
« z toom DG301/D6303 ONLY
0 = 0 0
55-35-15 5 25 45 65 85105125 = 0 5 10 15 5 -10 -15
TEMPERATURE (°C) POSITIVE SUPPLY VOLTAGE (VOLTS) NEGATIVE SUPPLY VOLTAGE (VOLTS)
Test Circuits
aVy
Ren S Vo
o o

C

i

é 1N
9

AVq = A MEASURED VOLTAGE ERROR DUE TO CHARGE INJECTION

= 10nF

INx

+av

THE ERROR VOLTAGE IN COULOMBS IS AQ = C_ x AV,

Figure 1. Charge Injection Test Circuit.
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TTL Compatible CMOS Analog Switches

Test Circuits (Continued)

LOGIC “1" = SWITCH ON

Ving +4\
# 50% F
ov

Vg1

o o * 50% !N

Vs

LOGIC
INPUT

SWITCH
OUTPUT

oz g,

o

-

SWITCH
QUTPUT

~€— tggy >

LOGIC
INPUT

+15V

SWITCH
5 0 OUTPUT
V1 = 3V ot———o—x 1 Vor
Ple, L
s

Dz
Vo2
Gy
> IaapF l 33pF

5
Vg2 =3V oz—————o"/——c
L =

Rz < Ay <
300Q 230002

Figure 2. Break-Before-Make Time Test Circuit SPDT (DG301(A), DG303(A)).

LOGIC “1” = SWITCH ON

L0GIC Vink oy
INPUT
tr <20 ns ; 50% \
IL<ZU ns o
Vs
90%
y
SWITCH gy ] 1o
oUTPUT
—| tox torF

+15V
Pv SWITCH
s 0 OUTPUT
Vs = 3V 0 *——4( N ™

| R I
L L
HODD e I 3pF
_]_sun V'l
— -15v

LosIC
- INPUT

Figure 3. Switching Time Test Circuit.

Application Iinformation

All DG300 family switches will operate with +5 to
+15V power supplies. They can also be used with
emnln ended power Qunnlipe mnninn from +10V to
+30V where the V- terminal is connected to ground
In either case analog signals ranging from V* to V-

can be switched.

Table 1. Typical Single Supply Parameters

The on resistance variation with analog signal and

supply voltage is shown in the Typical Operating
Characteristics graphs. The temperature coefficient

of Roy is typlcally 0.5%/° C. Typlcal on resistance
mat ﬂlng from channel to channel is 10%. In addition,
Table 1 outlines some typical parameters for smgle
supply operation.

V* SUPPLY VOLTAGE (V- = 0V)
+10V +15V +20V +30V
Switching Time (R, = 1kQ)
ton 190ns 150ns 110ns 70ns
torr 40ns 40ns 40ns 40ns
On Resistance
VgignaL = 1V 71Q 51Q 42Q 31Q
siGnaL = V72 77Q 54Q 43Q 30Q
SIGNAL = 840 63Q 54Q 430
Input Logic Levels 0.8V, 4.0V 0.8V, 4.0V 0.8V, 4.0V 0.8V, 4.5V

The charge injection test circuit is shown in Figure 1.
Table 2 lists the typical injected charge for DG300

series switches with various input voltages.

AKXV

Table 2. Charge Injection (+15V Supplies)

ANALOG INPUT INJECTED Q
+10V 4pC
+5V 8pC
ov 12pC
-5V 8pC
-10v 5pC
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DG300(A)/DG301(A)/DG302(A)/DG303(A)

TTL Compatible CMOS Analog Switches

DG300/1/2/3 ONLY

Chip Topography

DG300  DG301 DG302/303
DIEPAD | pe3ooA DG301A  DG302A/303A
a N.C. N.C. 3
b D1 D1 D3
¢ D1 St D1
d si. INT S1
e IN1 IN1 IN1
f v v v
g GND GND GND
h V- V- V-
i IN2 GND IN2
i s2 V- 2
k D2 s2 D2
| D2 D2 D4
m N.C. N.C. s4
n vt v* v*

For DG300A/1A/2A/3A Chip Topography, contact Factory.

Ordering Information (continued)

PART TEMP. RANGE PACKAGE PART TEMP. RANGE PACKAGE
DG300AC/D 0°C to +70°C  Dice DG302CWE 0°C to +70°C 16 Lead Wide SO
DG300ACJ 0°C to +70°C 14 Lead Plastic DIP DG302CK 0°C to +70°C 14 Lead CERDIP
DG300ACWE 0°C to +70°C 16 Lead Wide SO DG302BWE -25°C to +85°C 16 Lead Wide SO
DGB300ACK 0°C to +70°C 14 Lead CERDIP DG302BK -25°C to +85°C 14 Lead CERDIP
DG300ABWE  -25°C to +85°C 16 Lead Wide SO DG302AK -56°C to +125°C 14 Lead CERDIP
DG300ABK -25°C to +85°C 14 Lead CERDIP DG302AC/D 0°C to +70°C = Dice
DG300ABA -25°C to +85°C 10 Lead Metal Can DG302ACJ 0°C to +70°C 14 Lead Plastic DIP
DG301C/D 0°C to +70°C  Dice DG302ACWE 0°C to +70°C 16 Lead Wide SO
DG301CJ 0°C to +70°C 14 Lead Plastic DIP DG302ACK 0°C to +70°C 14 Lead CERDIP
DG301CWE 0°C to +70°C 16 Lead Wide SO DG302ABWE  -25°C to +85°C 16 Lead Wide SO
DG301CK 0°C to +70°C 14 Lead CERDIP DG302ABK -25°C to +85°C 14 Lead CERDIP
DG301BWE -25°C to +85°C 16 Lead Wide SO DG303C/D 0°C to +70°C  Dice
DG301BK -25°C to +85°C 14 Lead CERDIP DG303CJ 0°C to +70°C 14 Lead Plastic DIP
DG301BA -25°C to +85°C 10 Lead Metal Can DG303CWE 0°C to +70°C 16 Lead Wide SO
DG301AK -556°C to +125°C 14 Lead CERDIP DG303CK 0°C to +70°C 14 Lead CERDIP
DG301AA -56°C to +125°C 10 Lead Metal Can DG303BWE -256°C to +85°C 16 Lead Wide SO
DG301AC/D 0°C to +70°C  Dice DG303BK -25°C to +85°C 14 Lead CERDIP
DG301ACJ 0°C to +70°C 14 Lead Plastic DIP DG303AK -55°C to +125°C 14 Lead CERDIP
DG301ACWE 0°C to +70°C 16 Lead Wide SO DG303AC/D 0°C to +70°C  Dice
DG301ACK 0°C to +70°C 14 Lead CERDIP DG303ACJ 0°C to +70°C 14 Lead Plastic DIP
DG301ABWE  -25°C to +85°C 16 Lead Wide SO DG303ACWE 0°C to +70°C 16 Lead Wide SO
DG301ABK -26°C to +85°C 14 Lead CERDIP DG303ACK 0°C to +70°C 14 Lead CERDIP
DG301ABA -25°C to +85°C 10 Lead Metal Can DG303ABWE  -25°C to +85°C 16 Lead Wide SO
DG302C/D 0°C to +70°C  Dice DG303ABK -25°C to +85°C 14 Lead CERDIP
DG302CJ 0°C to +70°C 14 Lead Plastic DIP

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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General Description

Maxim’s DG304-DG307 and DG304A-DG307A CMOS
dual and quad analog switches combine low power
operation with fast switching times and superior DC
and AC switch characteristics. On resistance is less
than 50Q and is essentially constant over the analog
signal range. Device specifications are ideal for battery
powered circuitry.

These switches are available in a variety of formats as
outlined below in the Pin Configurations section. The
switch control logic inputs are compatible with CMOS
logic. Also featured are “break-before-make” switching
and low charge injection.

Maxim’s DG304-DG307 and DG304A-DG307A families
are electrically compatible and pin compatible with
the original manufacturer’s devices. All devices will
operate with power supplies ranging from £5V to
+18V. Single supply operation is implemented by
connecting V- to GND.

Applications

Portable Instruments

Low Power Sample/Holds
Power Supply Switching
Programmable Gain Amplifiers
SPDT and DPDT Functions
Process Control and Telemetry

VA X1V

CMOS Analog Switches

Features
¢ Monolithic Low Power CMOS
¢ Latch-Up Proof Construction
@ Fully Compatible 2nd Source
4 Low On Resistance, <50Q
¢ Fast Switching Time
¢ V'to V- Analog Signal Range
¢ Single Supply Capability
Ordering Information
PART TEMP. RANGE PACKAGE
DG304C/D 0°C to +70°C  Dice
DG304CJ 0°C to +70°C 14 Lead Plastic DIP
DG304CWE 0°C to +70°C 16 Lead Wide SO
DG304CK 0°C to +70°C 14 Lead CERDIP
DG304BWE -25°C to +85°C 16 Lead Wide SO
DG304BK -25°C to +85°C 14 Lead CERDIP
DG304BA -25°C to +85°C 10 Lead Metal Can
DG304AK -55°C to +125°C 14 Lead CERDIP
DG304AA -55°C to +125°C 10 Lead Metal Can

(Ordering Information is continued on last page.)

Pin Configurations

*SPDT DG305/DG305A
V* (SUBSTRATE AND CASE]

SWITCH 1 SWITCH 2
OFF ON
ON OFF

Top View
*Dual SPST DG304/DG304A *Duai DPST DG306/DG306A
M ND CA
V* (SUBSTRATE AND CASE) "sc E_v—%w
=] 13 S,
o) L,
D, T~ Rallas —{1 D.
s, of—— LiJws,
N 13N,
6ND (O] [E1v-
SWITCH *Note: Pins 8 and 9 of the LoGic SWITCH
OFF 16-lead Wide Small Outline Package 0 OFF
ON are not connected. ! ON

Switch states are for Logic “1”

*Dual SPDT DG307/DG307A
S 35,
sShe

S) E~(>J: 0 8,

]
1

IN; CE] ~HTIN,
GND [T} (8] y-
SWITCH 1 | SWITCH 3
LOGIC | SwiTCH2 | SWITCH 4
0 OFF ON
1 ON OFF

Inputs (Positive Logic).

VA XLV
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DG304(A)/DG305(A)/DG306(A)/DG307(A)

CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to V™

V' (DG304-DG307)
V' (DG304A-DG307A)
GND

Digital Inputs, Vg, Vp (Note 1)
30mA, whichever occurs first.

Current, Any Terminal Except S or D

Continuous Current, S or D
(Pulsed at 1msec, 10% duty cycle max)

Storage Temperature (A & B Suffix)

(C Suffix)

-4V to (V*

-65°C to 150°C
-65°C to 125°C

Operating Temperature (A Suffix)

-5656°C to 125°C

36V (B Suffix) ........ -25°C to 85°C

44V (C Suffix) .......... 0°C to 70°C

25V Lead Temperature (Soldering 10 sec.) ........... +300°C
+4V) or Power Dissipation”

Cerdip (K) (Derate 11mW/°C above 75°C) ....... 825mwW

. 30mA Plastic DIP (J) (Derate 6.5mW/°C above 25°C) .. 470mW

30mA Metal Can (A) (Derate 6mW/°C above 75°C) .... 450mW

100mA

* Device mounted with all leads soldered or welded to PC
board.

Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devices without resulting in permanent damage. These are
stress ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational sections of the
specifications is not implied. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (v = +15v, v" = -15V, GND = 0V, T, = 25°C, unless otherwise indicated)

DG304-DG307A DG304-DG307B/C
DG304A-DG307AA | DG304A-DG307AB/C
PARAMETER SYMBOL TEST CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
Analog Signal Range | Vanaog| Is = 10mA, V;, = 3.5V or 11.0V -15 15 -15 15 \'
Drain-Source s = -10mA, Vp, = 10V 30 50 %50 |
: T
ON Resistance DSton) I = 10mA, Vp = -10V 30 50 30 50
Z | Source OFF | Vg = 14V, Vp, = -14V 0.1 1 01 5
= | Leakage Current S(off) Vip =38V | v = -14V, Vv, = 14V - ~041 -5 ~01
= or
@ | Drain OFF | V,, = 11.0v| Vs = -14V, Vp = 14V 01 1 01 S | o
D(off) - Z
Leakage Current © Vg =14V, Vp=-14V | -1 -01 -5 -01
Drain ON | Vp = Vg = 14V 0.1 1 0.1 5
D(
Leakage Current on) Vp = Vg = -14V 2 -01 -5 -01
Input Current/ | Vi, = 5.0V -1 -0.001 -1 -0.001
";:, Voltage High INH Vj, = 15V 0001 1 0001 1 A
u
£ | Input Current/ B
Voltage Low [ V,, = 0V -1 -0.001 -1 -0.001
Turn-ON Time ton o . 110 250 110 250
- See Switching Time Test Circuit
Turn-OFF Time tos 70 150 70 150
See Break-Before-Make ns
Break-Bofore-Make | ¢ty | Time Test Gircuit 50 50
DG305(A)/DG307(A) Only
Charge Injection Q C_ = 10nF, Ryen = 0Q, Vg, = OV 12 12 pC
Source OFF
() i Csioft) Vg = OV 14 14
S Capacitance o f = 1MHz,
< | Drain OFF Vi, = 35V _
E Capacitance Coceorn " or Vo = OV " 14
Channel ON Coon * Vip = 1.0V Vo= Vo =0V 0 0 pF
Capacitance Ston) s~ 7D
) Vi, = OV 6 6
Input Capacitance Cin f=1MHz
V,, = 18V 7
Off Isolation (Note 4) 62 62
Crosstalk Vin = 0V, R = 1kQ dB
ssta Vg = 1 Vgys, f = 500kHz
(Channel to Channel) s RMS L %
(See Notes next page).
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CMOS Analog Switches

ELECTRICAL CHARACTERISTICS (Continued)
(V' = +15V, V™ = -15V, GND = 0V, T, = 25°C, unless otherwise indicated)

DG304-DG307A DG304-DG307B/C
DG304A-DG307AA | DG304A-DG307AB/C
PARAMETER SYMBOL TEST CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
Positive Supply +
Current | 0.001 10 0.001 10
Negative Supply Vi, = 15.0V (All Inputs)
> | Nega - 10 - 10 -
E'. Current | 10 -0.001 10 0.001 .
[Y " H
@ | Positive Supply " 0001 10 0001 10
Negative Supol Vin = OV (All Inputs)
egative Supply - _ ~ B ~
Current | 10 -0.001 10 -0.001
ELECTRICAL CHARACTERISTICS (Over Temperature)
(V* = +15V, GND = 0V, T, = Over Temperature Range, unless otherwise noted)
DG304-DG307A DG304-DG307B/C
DG304A-DG307AA | DG304A-DG307AB/C
PARAMETER SYMBOL TEST CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
Analog Signal Range | Vanaog| ls = 10mA, V;, = 3.5V or 11.0V -15 15 -15 15 v
Drain-Source . Is = -10mA, Vp, = 10V 7% 7% Q
ON Resistance DS(on) Is = 10mA, Vp = 10V 75 75
Z | source OFF | Vg = 14V, Vp = -14V 100 100
'é Leakage Current S(off) Vin = 35V | vg = 14V, vy = 14V | -100 -100
or
| Drain OFF V,, = 11.0v| Vs = -14V, Vp = 14V 100 100
D anlonna Piseant Ingotry n ! = — — — — nA
Leakage Cuirent Dot Vg = 14V, Vp = -14V | -100 -100
Drain ON | Vp = Vg = 14V 100 100
Leakage Current Dlon) Vp = Vg = -14V -200 -200
w | Input Current/ | Vin = 5.0V -1 -10
S| Voltage High INH v, = 15V 1 10
z HA
= | Input Current/
Voltage Low I Vin = OV - -10
Positive Supply +
Current | 100 200
Negative SUPPY V,, = 15.0V (All Inputs)
>. | Neg - _ -
2| Current I 100 200
% Positive Supply HA
@ | Gurrent ! 100 200
Negative Supply Vi, = 0V (All Inputs)
ega - B _
Current ! 100 200
Note 1: Signals on Sy, Dy, or INy exceeding V' or V™ will be clamped by internal diodes. Limit diode forward current to
maximum current ratings.
Note 2: The algebraic convention whereby the most negative value is a minimum, and the most positive vaiue is a maximum
is used in this data sheet.
Note 3: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Note 4: OFF isolation = 20 Iogv_s , Vg = input to OFF switch, V, = Output.
\
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DG304(A)/DG305(A)/DG306(A)/DG307(A)

CMOS Analog Switches

rpS(ON) vs. Vp AND

rps(ON) vs. VD AND

Typical Operating Characteristics

OFF ISOLATION AND INSERTION

TEMPERATURE POWER SUPPLY VOLTAGE LOSS vs. FREQUENCY
]U[] T T T T 1T T T T T 1 ]00
Ve =450 _| 100 L AV = +15Y, - = -5V Il
V- = -15V B) U* = +10V, V- = -10V =  OFF o
80 - ) V* = +75, V- = 75V g 0igor g 5|5
go |- D) v = 45U V- = -5v = s I = R0 INSERTION -4
5 60 & SN\ =) A wss L ls B
£ £ dlsa = g
e +1250C S 60 2 RL = 1KQ RL=250-8 2
g 40 el 2500 g '4" ) & 40 L N =
= i SO S T 5
2 ot - Z|Z 20| v=+150v-=-15v]] NG =
A Cuoan = 3pF =
20 Ta = +25°C Vs =1 Vgms
0 A o L LIl 11 Il
5 -0 5 0 5 10 15 5 -0 5 0 5 10 15 100 100 00 108
DRAIN-VOLTAGE (VOLTS) DRAIN VOLTAGE (VOLTS) FREQUENCY (Hz)
SWITCHING TIME SWITCHING TIME SWITCHING TIME
vs. TEMPERATURE T vs. POSITIVE SUPPLY VOLTAGE vs. NEGATIVE SUPPLY VOLTAGE
N g - 240 ™
200 [ v-=-15V - Tp = +25°C V= +15V
180 | v+ = +15V ¢ o V-=-15v | 200 Th = +25°C _|
=160 wuu = ‘E]lv5~0\’ ,1 s ka xmu = \[I];I = N ¥|un = Elvs.uv
z = o - - & = —
W) NL "’ = 50 \ NL o \ toN INL
= €= = 160
= 120 ton 3 \ : \\
£ 100 2 120 A\ N\ ER) N
o
S w0 i S N (= —
= 60 = Ton Z
® 0 =W NG “ W os
2 z
0 2 40
55-35-15 5 25 45 65 85105125 = 0 5 10 15 -5 -10 -1
TEMPERATURE (C} POSITIVE SUPPLY VOLTAGE (VOLTS) NEGATIVE SUPPLY VOLTAGE (VOLTS)
Test Circuits
AV
Agen S 0 v
X /I X Y 0
= Vo I I Cu = 10nF
I w | L

AVy = A MEASURED VOLTAGE ERROR DUE TO CHARGE INJECTION

INx

THE ERROR VOLTAGE IN COULOMBS IS AQ = C; x AV,

Figure 1. Charge Injection Test Circuit.
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CMOS Analog Switches

Test Circuits (Continued)

LOGIC “1" = SWITCH ON

LOGIC Viw
INPUT
50%
o

z 50% Sk

SWITCH Vi /
UTPUT
Vsz
Vo2
SWITCH 50%*
ouTPUT o
—»l ~@— lggy —P

LOGIC

INPUT _me l E ':L

+I5V
v
T i SWITCH
N 0 oUTPUT
Vg) = 3V os———o\'_t--—«:n -0 Vg
V=W of—— T o 0 Vi
|

N _D—D_J Rz S Ry S -LCLz "
3000 $3000 ‘I'sanr TaapF

A

Figure 2. Break-Before-Make Time Test Circuit SPDT DG305(A), DG307(A).

LOGIC 1" = SWITCH ON
LOGIC Ving "

INPUT
1 TR O
Vs
90%
SWITCH gy o
oUTPUT
=t tof

{v SWITCH

OUTPUT

N 0
Vg =3V o———o|/ N Vo
IN | R 3
L L
- amn% I™
LoGIC _me V-
— INPUT ~15V

Figure 3. Switching Time Test Circuit.

Application Information

All DG304 family switches will operate with +5 to
+15V power supplies. They can also be used with
single ended power supplies ranging from +10V to
+30V where the V- terminal is connected to ground.
In either case analog signals ranging from V* to V-
can be switched.

Table 1. Typical Single Supply Parameters

The on resistance variation with analog signal and
supply voltage is shown in the Typical Operating
Characteristics graphs. The temperature coefficient
of Ron is typically 0.5%/°C. Typical on resistance
matcﬂing from channel to channel is 10%. In addition,
Table 1 outlines some typical parameters for single
supply operation.

V' SUPPLY VOLTAGE (V- = 0V)
+10V +15V +20V +30V
Switching Time (R, = 1kQ)
ton 220ns 180ns 165ns 110ns
tore 60ns 40ns 30ns 20ns
On Resistance
Vsignal = 1V 71Q 510 42Q 31Q
signaL = V72 7Q 54Q 43Q 30Q
Vaianal = V* 840 63Q 540 43Q
Input Logic Levels 3.5V, 11.0V 3.5V, 11.0v 3.5V, 12.5V 3.5V, 22.0V

The charge injection test circuit is shown in Figure 1.
Table 2 lists the typical injected charge for DG304
series switches with various input voltages.

VAKXV

Table 2. Charge Injection (+15V Supplies)

ANALOG INPUT INJECTED Q
+10V 4pC
+5V 8pC
ov 12pC
-5V 8pC
-10v 5pC
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DG304(A)/DG305(A)/DG306(A)/DG307(A)

CMOS Analog Switches

DG304/5/6/7 ONLY

a nom
I —

Chip Topography

DG304  DG305 DG306/307
DIEPAD | pG3gsa  DG3I0SA  DG306A/307A

a N.C. N.C. s3

b D1 D1 D3

c D1 st D1

d S IN1 s1

e INT INT IN1

f v v v

g GND GND GND

h v v V-

i IN2 GND IN2

i S2 V- 2

k D2 s2 D2

| D2 D2 D4

m N.C. N.C. S4

n v v vt

For DG304A/5A/6A/7A Chip Topography, contact Factory.

Ordering Information (continued)

PART TEMP. RANGE PACKAGE PART TEMP. RANGE PACKAGE
DG304AC/D 0°C to +70°C  Dice DG306C/D 0°C to +70°C  Dice
DG304ACJ 0°C to +70°C 14 Lead Plastic DIP DG306CJ 0°C to +70°C 14 Lead Plastic DIP
DG304ACWE 0°C to +70°C 16 Lead Wide SO DG306CWE 0°C to +70°C 16 Lead Wide SO
DG304ACK 0°C to +70°C 14 Lead CERDIP | DG306CK 0°C to +70°C 14 Lead CERDIP
DG304ABWE -25°C to +85°C 16 Lead Wide SO DG306BWE -25°C to +85°C 16 Lead Wide SO
DG304ABK -25°C to +85°C 14 Lead CERDIP DG306BK -25°C to +85°C 14 Lead CERDIP
DG304ABA -25°C to +85°C 10 Lead Metal Can DG306AK -55°C to +125°C 14 Lead CERDIP
DG305C/D 0°C to +70°C - Dice DG306AC/D 0°C to +70°C  Dice
DG305CJ 0°C to +70°C 14 Lead Plastic DIP DG306ACJ 0°C to +70°C 14 Lead Plastic DIP
DG305CWE 0°C to +70°C 16 Lead Wide SO DG306ACWE 0°C to +70°C 16 Lead Wide SO
DG305CK 0°C to +70°C 14 Lead CERDIP DG306ACK 0°C to +70°C 14 Lead CERDIP
DG305BWE -25°C to +85°C 16 Lead Wide SO DG306ABWE  -25°C to +85°C 16 Lead Wide SO
DG305BK -25°C to +85°C 14 Lead CERDIP DG306ABK -25°C to +85°C 14 Lead CERDIP
DG305BA -25°C to +85°C =~ 10 Lead Metal Can DG307C/D 0°C to +70°C  Dice
DG305AK -55°C to +125°C 14 Lead CERDIP DG307CJ 0°C to +70°C 14 Lead Plastic DIP
DG305AA -55°C to +125°C 10 Lead Metal Can DG307CWE 0°C to +70°C 16 Lead Wide SO
DG305AC/D 0°C to +70°C  Dice DG307CK 0°C to +70°C ~ 14 Lead CERDIP
DG305ACJ 0°C to +70°C 14 Lead Plastic DIP DG307BWE -25°C to +85°C 16 Lead Wide SO
DG305ACWE 0°C to +70°C 16 Lead Wide SO DG307BK -25°C to +85°C 14 Lead CERDIP
DG305ACK 0°C to +70°C 14 Lead CERDIP DG307AK -55°C to +125°C 14 Lead CERDIP
DG305ABWE -25°C to +85°C 16 Lead Wide SO DG307AC/D 0°C to +70°C Dice
DG305ABK -25°C to +85°C 14 Lead CERDIP DG307ACJ 0°C to +70°C 14 Lead Plastic DIP
DG305ABA -25°C to +85°C 10 Lead Metal Can DG307ACWE 0°C to +70°C 16 Lead Wide SO
DG307ACK 0°C to +70°C 14 Lead CERDIP
DG307ABWE -25°C to +85°C 16 Lead Wide SO
DG307ABK -25°C to +85°C 14 Lead CERDIP

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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General Purpose CMOS Analog Switches

General Description

Maxim’s DG381-DG390 and DG381A-DG390A CMOS
dual and quad analog switches combine low power
operation with fast switching times and superior DC
and AC switch characteristics. On resistance is less
than 50Q) and is essentially constant over the analog
signal range. Device specifications are ideal for battery
powered circuitry.

These switches are available in a variety of formats as
outlined below in the Pin Configurations section. The
switch control logic inputs are fully TTL and CMOS
compatible. Also featured are “break-before-make”
switching and low charge injection.

Maxim'’s DG381-DG390 and DG381A-DG390A families
are electrically compatible and pin compatible with
the original manufacturer's devices. All devices will
operate with power supplies ranging from +5V to
+18V. Single supply operation is implemented by
connecting V™ to GND.

Applications

Portable Instruments

Low Power Sample/Holds
Power Supply Switching
Programmable Gain Amplifiers
SPDT and DPDT Functions
Process Control and Telemetry

Features

4 Monolithic Low Power CMOS
4 Latch-Up Proof Construction
¢ Fully Compatible 2nd Source
¢ Low On Resistance, <500

4 Fast Switching Time

¢ V' to V- Analog Signal Range
¢ Single Supply Capability

Ordering Information

PART TEMP. RANGE PACKAGE

DG381C/D 0°C to +70°C = Dice

DG381CJ 0°C to +70°C 14 Lead Plastic DIP
DG381CWE 0°C to +70°C 16 Lead Wide SO
DG381CK 0°C to +70°C 14 Lead CERDIP
DG381BWE -25°C to +85°C 16 Lead Wide SO
DG381BK -25°C to +85°C 14 Lead CERDIP
DG381BA -25°C to +85°C 10 Lead Metal Can
DG381AK -55°C to +125°C 14 Lead CERDIP
DG381AA -55°C to +125°C 10 Lead Metal Can

(Ordering Information is continued on last page.)

Pin Configurations

*SPDT DG387/DG387A

SWITCH 1
0 OFF
ON

SWITCH 2

ON
OFF

*Dual SPST DG381/DG381A Top View Dual DPST DG384/DG384A

S2
[13] D2
[12] NC
[11] NC
[10] IN2
[o]v-
8] GND

*Note: Pins 8 and 9 of the LOGIC SWITCH

16-lead Wide Small Outline 0 ON

Package are not connected. 1 OFF

Switch states are for Logic “1” Inputs (Positive Logic).

Dual SPDT DG390/DG390A

Dy E% 1
NC [Z] F-<HE] INg
D3 /| (4] v-
S3 (@] [13] GND
Sq [5] [12] NC
D4 E__;VE % v+
NC [T -Q-— 0] IN2
D2 [8 »—J\ro—— 9] S2
Locic | SWTEH 3 | Swiren o
[] OFF ON
1 ON OFF

VAKXV
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DG381(A)/DG384(A)/DG387(A)/DG390(A)

General Purpose CMOS Analog Switches
ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to V°

V* (DG381-DG390)
V* (DG381A-DG390A)
GND

Digital Inputs, Vg, Vp (Note 1)
30mA, whichever occurs first.

Current, Any Terminal Except S or D

Continuous Current, S or D
(Pulsed at 1msec, 10% duty cycle max)

Storage Temperature (A & B Suffix)

(C Suffix)

-4V to (V' + 4V) or

-65°C to 150°C
-65°C to 125°C

Operating Temperature (A Suffix)

board

-55°C to 125°C

36V (B Suffix) ... =25°C to 85°C

44V (C Suffix) .......... 0°C to 70°C

25V Lead Temperature (Soldering 10 sec.) ........... +300°C
Power Dissipation*

Cerdip (K) (Derate 11mW/°C above 75°C) ....... 825mwW

. 30mA Plastic DIP (J) (Derate 6.5mW/°C above 25°C) .. 470mW

30mA Metal Can (A) (Derate 6mW/°C above 75°C) .... 450mW

100mA

* Device mounted with all leads soldered or welded to PC

Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devices without resulting in permanent damage. These are
stress ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational sections of the
specifications is not implied. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (v' = +15v, v- = =15V, GND = 0V, T, = 25°C, unless otherwise indicated)

DG381-DG390A DG381-DG390B/C
DG381A-DG390AA | DG381A-DG390AB/C
PARAMETER SYMBOL TEST CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
Analog Signal Range | Vanaiog| s = 10mA, V;, = 0.8V or 4.0V -15 15 -15 15 v
Drain-Source Is = -10mA, Vp, = 10V 30 50 o s |
: r
ON Resistance DSton) s = 10mA, Vp = -10V 30 50 30 50
x| Source OFF | Vg =14V, Vp = -14V 0.1 1 0.1 5
©| Leakage Current SO | Vi, = 0.8V | v = 14V, Vp = 14V 1 -01 5 -01
s or
2! Dbrain OFF V. =40V | V= -18V, Vg = 14V 01 1 01 5
Ip(ott " nA
Leakage Current (off Vg=14V, Vp=-14V | -1 -01 -5 -0
Drain ON | Vp = Vg = 14V 01 1 0.1 5
Leakage Current Don) Vp = Vg = 14V 2 -01 5 -01
- Input Current/ | Vi, = 5.0V -1 -0.001 -1 -0.001
> Voltage High INH V,, = 15V 0001 1 0001 1 A
n
£ | Input Current/ _
Voltage Low (. V,, = OV -1 -0.001 -1 -0.001
Turn-ON Time ton o o 150 - 300 150 300
- See Switching Time Test Circuit
Turn-OFF Time to 130 250 130 250
ns
See Break-Before-Make
E’rtee?':’(;lBefore-Make tortor | Time Test Circuit 50 50
DG387(A)/DG390(A) Only
Charge Injection Q Cp = 10nF, Rgg, = 0Q, Vgeq = OV 12 12 pC
Source OFF
) ; Csoft Vg = OV 14 14
5 Capacitance o f= 1MHz,
Drain OFF V,, = 0.8V -
E Capacitance Cotoft) " or Vp = OV 14 14
V;, = 4.0V pF
Channel ON Coon * in -y =
Capacitance s((z:)) Vs = Vp = OV 40 40
. v, = 0V 6 6
Input Capacitance Ci, f= 1MHz
v, = 15V 7 7
Off Isolation (Note 4) 62 62
Crosstalk Vin = OV, B = Tk dB
S Vg = 1 Vgys, f = 500kHz
(Channel to Channel) s RMS ™ L
(See Notes next page).
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General Purpose CMOS Analog Switches

ELECTRICAL CHARACTERISTICS (Continued)
(V' = +15V, V" = -15V, GND = 0V, Ta = 25°C, unless otherwise indicated)

DG381-DG390A DG381-DG390B/C
DG381A-DG390AA | DG381A-DG390AB/C
PARAMETER SYMBOL TEST CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
Positive Supply + .
| 023 05 0.23 0.5 mA
Current Vi, = 4V (One Input)
Negative Supply ~ (All Others = 0) _ P
E Current | -10 -0.001 100 -0.001
5[ Positive Suppl
A comremt - PPY I 0001 10 0001 100 | wA
Negative Suppl Vi, = 0.8V (All Inputs)
ive Supply - _ . _ ~
Current | 10 -0.001 100 -0.001
ELECTRICAL CHARACTERISTICS (Over Temperature)
(V* = +15V, V" = -15V, GND = 0V, Ta = Over Temperature Range, unless otherwise indicated)
DG381-DG390A DG381-DG390B/C
DG381A-DG390AA |DG381A-DG390AB/C
PARAMETER SYMBOL TEST CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
Analog Signal Range | Vanaiog| ls = 10mA, V,, = 0.8V or 4.0V -15 15 -15 15 \
Drain-Source . Ig = -10mA, Vp = 10V 75 75 Q
ON Resistance DS(on) Is = 10mA, V;, = -10V 75 75
x| Source OFF | Vg = 14V, Vp = =14V 100 100
'(_) Leakage Current S(off) Vin = 08V | yg = -14V, Vp = 14V | -100 -100
= or
2| Drain OFF | V, = 40V | Vs = -14V, Vp = 14V 100 00 | .
D(off
Leakage Current (off) Vg = 14V, Vp = =14V | -100 -100
Drain ON Vp = Vg = 14V 100 100
Leakage Current Ioon) = V. =
A Vp = Vg = -14V -200 -200
Input Current/ | Vip = 5.0V -1 -10
5 Voltage High INH V,, = 15V 9 10
2 [input Current/ HA
Z | Input Curren _ _ -
Voltage Low e Vin = OV 1 10
Positive Supply +
| 1 15 mA
Current V,, = 4V (One Input)
> gegaﬁve Supply r (All Others = 0) 100 200
a urrent
a
2| Positive Supply +
®| Current | 100 200 MA
Negative Supoi Vi, = 0.8V (All Inputs)
egative Supply - _ ~
Current | 100 200
Note 1: Signals on Sy, Dy, or INy exceeding V* or V" will be clamped by internal diodes. Limit diode forward current to
maximum current ratings.
Note 2: The algebraic convention whereby the most negative value is a minimum, and the most positive value is a maximum
is used in this data sheet.
Note 3: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Note 4:

VA XV
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OFF isolation = 20 Iogv_S , Vg = input to OFF switch, V, = Output.
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DG381(A)/DG384(A)/DG387(A)/DG390(A)

General Purpose CMOS Analog Switches

rDs(ON) vs. Vp AND

rpDS(ON) vs. Vp AND

Typical Operating Characteristics

OFF ISOLATION AND INSERTION

TEMPERATURE POWER SUPPLY VOLTAGE LOSS vs. FREQUENCY
]UU T T 1 T L T T T T T \UU
V* = +15V 100 L A v = +150 v- = -15v HJ]][
V- = -15V B) V* = +10V, V- = -10V = 8 OFF o
80 - C) v+ = +75V, V- = 75V g oF E—Hia 2 5|5
go L D) V* =45V V- = -5V =z ™y L= :.'l‘mssEsmm" -4
@ 60 g ANLD E 60 6 ;.-.
=t +125°C e 60 T 2 1 hR=1K AL=25008 5
E 4 +E°H ”_g’ » g 40 L i s
En as D =H el WA B
2 - - 2|Z 20 [ v e o5y v = 15V || ) ‘ =
A Crono = 3pF =
2 Ta = +25°C — —Vs = 1 Vams
0 AT o Lt v vl 1
5 -0 5 0 5 10 15 5 -0 -5 0 5 10 15 10° 10° 07 100
DRAIN VOLTAGE (VOLTS) DRAIN VOLTAGE (VOLTS) FREQUENCY (H2)
SWITCHING TIME SWITCHING TIME SWITCHING TIME
vs. TEMPERATURE @ vs. POSITIVE SUPPLY VOLTAGE vs. NEGATIVE SUPPLY VOLTAGE
220 —r = 50 — 250 —
00 V=t S V-=-15V | Ve=+IsV
[ V- = -15v 4 o = 950 Ta = +25°C
180 1 iy = sa0u T $w \ A I Vi = 400 —
E :23 =0V — & orr N— V=0V - E Viwe =0V
w E 300 = 150 tow
=120 torF = - o Ty,
e oo < = Rili3
= ' £ m \ \ z
g 80 E toN =
z 0 3 3
e L 5
2 £
0 e 0 1 0
-55-35-15 5 25 45 65 85 105125 = 0 5 10 15 5 -10 -15
TEMPERATURE (°C) POSITIVE SUPPLY VOLTAGE (VOLTS) NEGATIVE SUPPLY VOLTAGE (VOLTS)
Test Circuits
AV
Roew Sx I/ 0y Vo
E_AA/\,._. y —— Vo
= Vo ' I o, = 10nF
I 1 "
= INx S

AVy = A MEASURED VOLTAGE ERROR DUE TO CHARGE INJECTION

N

THE ERROR VOLTAGE IN COULOMBS IS AQ = C x AVp.

X

OFF
ov

Figure 1. Charge Injection Test Circuit.
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General Purpose CMOS Analog Switches

Test Circuits (Continued)

LOGIC 1" = SWITCH ON 5y
LOGIC Vi v v
INPUT T SWITCH
50% 8 D OUTPUT
o Vg = 3V oo~ 1% — -0 Vg
Vsi Vp=Nod— o1 ot _I_ o Uy
{ \ N !
J4 Rz < Ry < Gz <= O
v i \ D> S0
gm’;ﬁ’} o 01 3000 230009 33pF 33pF
LoBIC
Vs2 INPUT _Lauu l L
V- -
SWITCH Y 5w, - - -1V
OUTPUT ov
—>I <€ gy >
Figure 2. Break-Before-Make Time Test Circuit SPDT (DG387(A)/DG390(A)).
LOGIC “1" = SWITCH ON sy
LOGIC Ving [——\ v
INPUT r v SWITCH
:, < 22?! L ; 50% s 0 OUTPUT
<20 ns Vs = 3V o——0"] 4 ™
’ A D [odhad T
— 4 S 33pF
i1
10% ——
SWITCH gy ] = =
OUTPUT LOGIC ‘Lm v»l
—4 ton | tore = WUT = -15V

Figure 3. Switching Time Test Circuit.

Application Information

All DG381 family switches will operate with £5 to
+15V power supplies. They can also be used with
single ended power suppiies ranging from +10V to
+30V where the V- terminal is connected to ground.
In either case analog signals ranging from V* to V-
can be switched.

Table 1. Typical Single Supply Parameters

The on resistance variation with analog signal and
supply voltage is shown in the Typical Operating
Characieristics graphs. The temperature coeificient
of Roy is typically 0.5%/°C. Typical on resistance
matching from channel to channel is 10%. In addition,
Table 1 outlines some typical parameters for single
supply operation.

V' SUPPLY VOLTAGE (V- = 0V)
+10V +15V +20V +30V
Switching Time (R_ = 1kQ)
ton 190ns 150ns 110ns 70ns
torr 40ns 40ns 40ns 40ns
On Resistance
VsignaL = 1V 71Q 51Q 42Q 31Q
sigNAL = V772 70 54Q 43Q 30Q
SIGNAL ~© 84Q 63Q 54Q 430
Input Logic Levels 0.8V, 4.0V 0.8V, 4.0V 0.8V, 4.0V 0.8V, 4.5V

The charge injection test circuit is shown in Figure 1.
Table 2 lists the typical injected charge for DG381
series switches with various input voltages.

VAKXV

Table 2. Charge Injection (+15V Supplies)

ANALOG INPUT INJECTED Q
+10V 4pC
+5V 8pC
ov 12pC
-5V 8pC
-10v 5pC

(v)o6eva H /(v)28eDa/(v)reedds(v)i8end



DG381(A)/D(E384(A)/DG387(A)/DG390(A)

General Purpose CMOS Analog Switches

_____Ordering Information (continued)

Chip Topography

DG381/84/87/90 ONLY

DG381  DG387 DG384/390
DIEPAD | nG3giA DG387A  DG384A/390A
a N.C. N.C. s3
b D1 D1 D3
c D1 St D1
d s1 IN1 St
e IN1 IN1 IN1
f v v v’
g GND GND GND
h V- V- V-
i IN2 GND IN2
i s2 V- s2
K D2 s2 D2
| D2 D2 D4
m N.C. N.C. s4
n v v v

For DG381A/84A/87A/90A Chip Topography, contact Factory.

- 108" .
— 2.74mm _ Ordering Information (continued)
PART TEMP. RANGE PACKAGE PART TEMP. RANGE PACKAGE

DG381AC/D 0°C to +70°C  Dice DG387BK -25°C to +85°C 14 Lead CERDIP
DG381ACJ 0°C to +70°C 14 Lead Plastic DIP DG387BA -25°C to +85°C 10 Lead Metal Can
DG381ACWE 0°C to +70°C 16 Lead Wide SO DG387AK -55°C to +125°C 14 Lead CERDIP
DG381ACK 0°C to +70°C 14 Lead CERDIP DG387AA -55°C to +125°C 10 Lead Metal Can
DG381ABWE  -25°C to +85°C 16 Lead Wide SO DG387AC/D 0°C to +70°C  Dice
DG381ABK -25°C to +85°C 14 Lead CERDIP DG387ACJ 0°C to +70°C 14 Lead Plastic DIP
DG381ABA -25°C to +85°C 10 Lead Metal Can DG387ACWE 0°C 10 +70°C 16 Lead Wide SO
DG384C/D 0°C to +70°C Dice DG387ACK 0°C to +70°C 14 Lead CERDIP
DG384CJ 0°C to +70°C 16 Lead Plastic DIP DG387ABWE -25°C to +85°C 16 Lead Wide SO
DG384CWE 0°C to +70°C 16 Lead Wide SO DG387ABK -25°C to +85°C 14 Lead CERDIP
DG384CK 0°C to +70°C 16 Lead CERDIP DG387ABA -25°C to +85°C 10 Lead Metal Can
DG384BWE  -25°C to +85°C 16 Lead Wide SO DG390C/D 0°C to +70°C  Dice
DG384BK -25°C to +85°C 16 Lead CERDIP DG390CJ 0°C to +70°C 16 Lead Plastic DIP
DG384AK -55°C to +125°C 16 Lead CERDIP DG390CWE 0°C to +70°C 16 Lead Wide SO
DG384AC/D 0°C to +70°C  Dice DG390CK 0°C to +70°C 16 Lead CERDIP
DG384ACJ 0°C to +70°C 16 Lead Plastic DIP DG390BWE -25°C to +85°C 16 Lead Wide SO
DG384ACWE 0°C to +70°C 16 Lead Wide SO DG390BK -25°C to +85°C 16 Lead CERDIP
DG384ACK 0°C to +70°C 16 Lead CERDIP DG390AK -55°C to +125°C 16 Lead CERDIP
DG384ABWE -25°C to +85°C 16 Lead Wide SO DG390AC/D 0°C to +70°C Dice
DG384ABK -25°C to +85°C 16 Lead CERDIP DG390ACJ 0°C to +70°C 16 Lead Plastic DIP
DG387C/D 0°C to +70°C Dice DG390ACWE 0°C to +70°C 16 Lead Wide SO
DG387CJ 0°C to +70°C 14 Lead Plastic DIP DG390ACK 0°C to +70°C 16 Lead CERDIP
DG387CWE 0°C to +70°C 16 Lead Wide SO DG390ABWE -25°C to +85°C 16 Lead Wide SO
DG387CK 0°C to +70°C 14 Lead CERDIP DG390ABK -25°C to +85°C 16 Lead CERDIP
DG387BWE -25°C to +85°C 16 Lead Wide SO

Max{m cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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General Purpose CMOS Analog Switches

General Description

The IH5040 family consists of six CMOS analog
switches that are intended for general purpose
applications. These switches are latch-up proof,
break-before-make single and dual versions of all the
popular switch formats — SPST, SPDT, and DPST. Key
features of the family include low leakage current of
1nA and quiescent current of less than 1uA.

Maxim IH5040 family has faster switching times than
the original manufacturer’s devices. All devices are
bi-directional and maintain almost constant ON
resistance throughout their operating range. These
devices are guaranteed to operate from *4.5V to
+18V, and will switch input signals that include the
supplies.

Applications

PBX, PABX

Disc Drives

Guidance and Control Systems
Test Equipment

Sample and Holds

Military Radios

Typical Operating Circuit

2 504 QuTPUT
1 ad
l———2&To
2 Sl [ 4
=] sia
ANALOG 3l =231 -15¢
INPUT n ﬁ" =15V — 10000F
%J_ T polysTynene
5] ———] T 4=
o] Ob (|
6 VL PL 50| © Locicineur
7] -‘—A\IN 10
8 P ol [ =
«3U = > SAMPLE MODE

0V => HOLD MODE

/WIAXI/WVI

Features

4 Improved 2nd Source! (See 3rd page for
“Maxim Advantage™”).

4 Guaranteed +4.5V to =18V Operation
4 Input Voltage Range Includes Supplies
4 Latch-Up Proof Construction

¢ TTL, CMOS Logic Compatible

4 Quiescent Current Less Than 1A

4 Monolithic Low Power CMOS Design

Ordering Information

PART TEMP. RANGE PACKAGE

SINGLE POLE SINGLE THROW (SPST)

IH5040C/D 0°C to +70°C DICE

IH5040CJE 0°C to +70°C 16 Lead CERDIP
IH5040CPE 0°C to +70°C 16 Lead Plastic DIP
IH5040CWE 0°C to +70°C 16 Lead Wide SO
IH5040M/D -556°C to +125°C DICE

IH5040MJE -55°C to +125°C 16 Lead CERDIP

DUAL SINGLE POLE SINGLE THROW (DUAL SPST)

IH5041C/D 0°C to +70°C DICE

IH5041CJE 0°C to +70°C 16 Lead CERDIP
IH5041CPE 0°C to +70°C 16 Lead Plastic DIP
IH5041CTW 0°C to +70°C 10 Lead Metal Can
IH5041CWE 0°C to +70°C 16 Lead Wide SO
IH5041M/D -55°C to +125°C DICE

IH5041MJE -55°C to +125°C 16 Lead CERDIP
IH5041MTW -55°C to +125°C 10 Lead Metal Can

SINGLE POLE DOUBLE THROW (SPDT)

IH5042C/D 0°C to +70°C DICE

IH5042CJE 0°C to +70°C 16 Lead CERDIP
IH5042CPE 0°C to +70°C 16 Lead Plastic DIP
IH5042CWE 0°C to +70°C 16 Lead Wide SO
IH5042M/D -55°C to +125°C DICE

IH5042MJE -55°C to +125°C 16 Lead CERDIP

DUAL SINGLE POLE DOUBLE THROW (DUAL SPDT)

Improved Sample & Hold IH5043C/D 0°C to +70°C DICE
Using IH5043 IH5043CJE 0°C to +70°C 16 Lead CERDIP
IH5043CPE 0°C to +70°C 16 Lead Plastic DIP
IH5043CWE 0°C to +70°C 16 Lead Wide SO
IH5043M/D -55°C to +125°C DICE
IH5043MJE -55°C to +125°C 16 Lead CERDIP

(Ordering information continued on fourth page.)

The “Maxim Advantage™"” signifies an upgraded quality level. At no additional cost we offer a second-source device that is subject to the following: guaranteed
performance over temperature along with tighter test specifications on many key parameters; and device enhancements, when needed, that result in improved

performance without changing the functionality.

MNAXI/V
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IH5040/41/42/43/44/45

General Purpose CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

Current (Any Terminal)

Storage Temperature ..........

Operating Temperature

.............................. <30mA

-65°C to +150°C
-55°C to +125°C

Power Dissipation .......o.oiiiiiii i 450mW
(All Leads Soldered to a PC. Board)
Derate 6mW/°C Above +70°C
Lead Temperature (Soldering, 10seC) .................. 300°C
Voltages
VoV <38V
VT o VD e <30V
Note 1:

30mA maximum.

VL = VI et ettt e e e <30V
V, - GND <20V
Viy - GND <20V
Digital Inputs (V" +0.3V) to (V" - 38V)
VsOrVp wuvininiiiiiniiiiinn -0.3V to (V* +0.3V) (Note 1)

Signals on S, D and digital inputs which exceed V- or V* will be clamped by internal diodes. Limit forward diode current to

Stresses above those listed under “Absolute Maximum Ratings"” may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(V* = +15V, V- = =15V, V|_= +5V, T, = +25°C unless otherwise indicated)

MIN./MAX. LIMITS
PARAMETER SYMBOL TEST CONDITIONS MILITARY COMMERCIAL UNITS
-55°C +25°C +125°C | 0°C  +25°C +70°C
Input Logic Current linony | Vin = 2.4V (Note 3) +1 +1 10 £1 o, 1 10 A
Input Logic Current Iinorry | Vin = 0.8V (Note 3) +1 +1 10 iy +1 10 HA
Drain-Source On Resistance | r ls = 10mA 75 75 150 < 80 80 130 0
DS(ON) | VanaLog = -10V to +10V
Channel to Channel o
ros(on) Match Arps(on) 25 (typ) 30 (typ) [¢]
Minimum Analog Signal v +11 +10 v
Handling Capability ANALOG o (typ), (typ)
Switch OFF Leakage Current | Ip/lgofr)| VanaLog = -10V to +10V +1 100 +5 100 nA
Switch ON Leakage Current '+Dl<0N> Vp = Vg =-10V to +10V & +2 200 +10 100 nA
S(ON)
Switch “ON" Time Ru=tka, 750 1000 ns
VanaLog = -10V
Switch “OFF” Time 350 500 ns
Charge Injection 15 (typ) 20 (typ) mvV
Minimum Off Isolation ‘
Rejection Ratio 54 (typ) 50 (typ) d8
V* Power Supply
Quiescent Current 1 1 10 10 10 100 KA
V= Power Supply V= +15V, V- = -15V,
Quiescent Current V| =+5V ! 1 10 10 10 100 KA
+5V Supply
Quiescent Current 1 1 10 0 10 100 KA
Ground Supply
Quiescent Current lano 1 1 10 0 0 100 KA
Minimum Channel to
Channel Cross Coupling CCRR  |One Channel Off. 54 (typ) 50 (typ) dB
Rejection Ratio

The electrical characteristics above are a reproduction of a portion of Intersil's copyrighted 1986 Component Data Catalog. This information does not
constitute any representation by Maxim that Intersil's products will perform in accordance with these specifications. The “Electrical Characteristics
Table” along with descriptive excerpts from the original manufacturer’s data sheet have been included in this data sheet solely for comparative purposes.
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MAXIVI

General Purpose CMOS Analog Switches

& Guaranteed +4.5V to 18V Operation

¢ Faster Switching Speeds
ABSOLUTE MAXIMUM RATINGS: This device conforms to the Absolute Maximum Ratings on the adjacent page.
ELECTRICAL CHARACTERISTICS: Specifications below satisfy or exceed all “tested” parameters on adjacent page.

(V*=+15V, V- = =15V, V| = +5V, Ta = +25°C unless otherwise indicated)

4 Guaranteed To Switch Signals Up To Either Supply

| For Continuous Qpera

18

MIN./MAX. LIMITS
PARAMETER SYMBOL TEST CONDITIONS MILITARY COMMERCIAL UNITS
-55°C = +25°C +125°C | 0°C  +25°C +70°C
Input Logic Current Iinony  [Vin = 2.4V *1 +1 10 *1 +1 10 HA
Input Logic Current linorry  [Vin=0.8V 1 +1 10 +1 +1 10 uA
Input Logic Low Vie 0.8 0.8 0.8 0.8 0.8 0.8 \
Input Logic High Vin 2.4 2.4 2.4 2.4 2.4 2.4 \
o . lg = 10mA,

Drain-Source On Resistance | rpgon) VanaLog = ~10V to +10V 75 75 150 80 80 130 Q
Channel to Channel

ros(on) Match Arps(on) (typ) 5 (typ) 0
‘Minimum Analog Signal L . . e
Handling Capability Vanaros | . i . X
Switch OFF Leakage Current | Ip/lgoff)(VanaLog = =10V to +10V *1 100 +5 100 nA
Switch ON Leakage Current :D(ON) " Vg = Vg = =10V to +10V +2 200 +10 100 nA

S(ON)

Switch “ON” Time ton Fig. A 400 00 . | bs
Switch “OFF” Time torr Fig. A 200 200 . | ns
Charge Injection Qing, Fig. B (Note 2) 15 20 mV
Minimum Off Isolation . R

Rejection Ratio OIRR  [Fig. C, C_ <5pF 54 (typ) 50 (typ) dB
V* Quiescent Current 1*q 1 1 10 10 10 100 HA
V- Quiescent Current 17q -1 -1 -10 -10 -10 -100 HA
+5V Quiescent Current e 1 1 10 10 10 100 HA
Ground Quiescent Current laND 1 1 10 10 10 100 HA
Min. Channel to Channel One Channel Off

Cross Coupling Rej. Ratio CCRR (Note 2) 54 (typ) 50 (typ) @B
_Power Supply Range ' (Not 245

Note 2: Not tested in produchon
Note 3: Electrical characteristics, such as ON Resistance, will change when power supplies other than £15V are used.
Test Circuits
ANALOG INPUT ANALOG
-10V TO +10V INPUT LOGIC INPUT TO iy
K11 TURN CHANNEL “OFF" AT 1Mz
ALD>—f o TLD D
LOGIC Vour L06IC =
INPUT INPUT Vour
10pF I ko 10,000pF I
Figure A. Switching Time Figure B. Charge Injection Figure C. Off Isolation Rejection Ratio
VAKX 2-57

Sv/vv/E€Ev/Sv/Lb/OPOSHI



IH5040/41/42/43/44/45

General Purpose CMOS Analog Switches

1H5040 SPST
DIP (JE, PE, WE)

VL v+
?12 ?n

i

ISE oM

GND v

1H5043 Dual SPDT
DIP (JE, PE, WE)

Vi

CLux &14

GND v

Note: Switch states are for logic “1

IH5041 Dual SPST
DIP (JE, PE, WE)

W v
12 D

o7 2]
D>
mo il >

(l)la 14

GND v

IH5044 DPST
DIP (JE, PE, WE)

VL W
Q2

n

16
$) O—f————o-T L'—OI L]
4
$g0————o—41 o,

I
15 !
m o—-D-VJ

$13 {3'14

GND

" input.

____Ordering Information (continued)

PART TEMP. RANGE PACKAGE
DOUBLE POLE SINGLE THROW (DPST)
IH5044C/D 0°C to +70°C DICE
IH5044CJE 0°C to +70°C 16 Lead CERDIP
IH5044CPE 0°C to +70°C 16 Lead Plastic DIP
IH5044CWE 0°C to +70°C 16 Lead Small Outline
IH5044M/D -55°C to +125°C DICE )
IH5044MJE -55°C to +125°C 16 Lead CERDIP
DUAL DOUBLE POLE SINGLE THROW (DUAL DPST)
1H5045C/D 0°C to +70°C DICE
IH5045CJE 0°C to +70°C 16 Lead CERDIP
IH5045CPE 0°C to +70°C 16 Lead Plastic DIP
IH5045CWE 0°C to +70°C 16 Lead Small Outline
IH5045M/D -55°C to +125°C DICE
IH5045MJE -55°C to +125°C 16 Lead CERDIP

For the IH5042 and IH5044 in 10 Lead Metal Can Package Contact

Factory. For all devices in Ceramic

Flat Package Contact Factory.

IH5041 Dual SPST
T0-100 Metal Can

IH5045 Dual DPST

Pin Configuration & Switching State Diagrams

IH5042 SPDT
DIP (JE, PE, WE)

W N
P12 h

1
S OE———O’r‘——O N
S2 Oi'————O\!'\v-i'O ]
|
1
313 b
GND v

Table 1. USING THE

DIP (IF, P, WE) 5040 FAMILY WITH
?L ° ONLY 2 SUPPLIES
S 1 . (V, tied to v*)
$) Of———o-T a4 _o
s; o =l n; SUPPLY  MIN. LOGIC I/P
e o™ 'D'D' i VOLTAGES FOR “1” STATE
' +16V +12.6V
10 12V +9.6V
Ny 0;'D'D'~| ] +10V +7.6V
+
5, o] o, +5V +2.6V
84 O— Dy
&13 éu
GND v
Chip Topography
o
! (Zuﬁlmml I
| S4 S
B4 M0
% d - 0y
0.097"
(2.4Tmm)
82 S

- Ny

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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Low Charge Injection CMOS Analog Switches

General Description

Maxim’s IH5048 Series of analog switches are de-
signed for low charge injection and low leakage.
They feature extremely low on resistance (35Q typical)
as well as quiescent power supply current below 1uA.
The switch control inputs are fully compatible with
both CMOS and TTL logic.

These switches are pin-for-pin replacements of the
original manufacturer's devices with specification
improvements in analog signal range and switch ON
and OFF times. They are also compatible with the
IH5040 family of analog switches. The |IH5048 series
is supplied in 16 pin Dual-In-Line and Small Outline
packages.

Applications

Precision Sample/Hold Circuits
Transducer and Sensor Switching
Low Level Signal Conditioning
Battery Powered Instrumentation
Programmable Gain Amplifiers

Features

& Low Charge Injection (10pC Typ.)
¢ Quiescent Current Below 1uA

¢ TTL and CMOS Compatible

& Low On Resistance (40Q Max.)

4 Latch-Up Proof Construction

Ordering Information

PART TEMP. RANGE PACKAGE
IH5048C/D 0°C to +70°C  Dice
IH5048CPE 0°C to +70°C 16 Lead Plastic DIP
IH5048CWE 0°C to +70°C 16 Lead Wide SO
IH5048CJE 0°C to +70°C 16 Lead CERDIP
IH5048M/D -55°C to +125°C  Dice
IH5048MJE -55°C to +125°C 16 Lead CERDIP

(Ordering Information is continued on last page.)

Pin Configurations

IH5048 - Dual SPST
018

| 751 IN,
| g ] v-
fee 73] GND

Z

2]

I [ S

5] | 7] v,
% | mi'y
0 |

]

[10] IN,
i (715,

LOGIC SWITCH

0 OFF
1 ON

IH5050 - SPDT

NS
0, I~ ——Jms,

NCZ] ! 5] IN
[ — 4] v-
siz—\'j gl__zlﬁnn

I
&] LY BEdv
(i v
] (1)

] (7
LOGIC SWITCH 1 SWITCH 2
0 OFF ON
1 ON OFF

Top View

Switch states are for Logic “1” Inputs (Positive Logic).

IH5049 - Dual DPST

\ 4
) [Th———-—ms,

NC[Z] | 5] IN,
0y 3 g [14] v-
S Co——._ 73] 6ND

o B

NcCr] | 10] IN,
0, =518,
LOGIC SWITCH
0 OFF
1 ON

IH5051 - Dual SPDT

\ %
0O ———16] S,

Ne(Z] ! Q‘ 5] IN,
N o :l' 1] v-
s:[I r—__ 73] GND

r
84 (5] g [12) V,
I ) s
1
NC [T | 10] IN,
N
D, [® 98,
SWITCH 1 | SWITCH 3
Loaic SWITCH 2 | SWITCH 4
[) OFF oN
1 ON OFF

The “Maxim Advantage™" signifies an upgraded quality level. At no additional cost we offer a second-source device that is subject to the following: guaranteed
performance over temperature along with tighter test specifications on many key parameters; and device enhancements, when needed, that result in improved

performance without changing the functionality.

VAKXV
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IH5048/49/50/51

Low Charge Injection CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

Voltages
V-V
V' -V
Vp-V
Vp - Vg
V-V
Vi- Vi
V. - GND
V,y - GND
Digital Inputs ................ (V" +0.3V) to (V" - 38V)

Vo Or Vg vevrenenrivnnn. -0.3V to (V" + 0.3V) (Note 1)

Current (Any Terminal) ..........ccvvviiinnnnn... 30mA
Storage Temperature .................. -65°C to +150°C
Operating Temperature ............... -55°C to +125°C
Power Dissipation .............ccciiiiiiiia.. 450mW

(All Leads Soldered to a P.C. Board)
Derate 6mW/°C Above +70°C
Lead Temperature (Soldering, 10 sec) ............ 300°C

Note 1: Signals on S, D and digital inputs which exceed V-
or V' will be clamped by internal diodes. Limit forward
diode current to 30mA maximum.

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions above those indicated in the operational sections of the specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(V* = +15V, V™ = =15V, VL = +5V, T, = 25°C unless otherwise indicated)

MIN./MAX. LIMITS
PARAMETER SYMBOL TEST CONDITIONS MILITARY COMMERCIAL UNITS
-55°C +25°C +125°C| 0°C +25°C +70°C

Input Logic Current hnon) Viy = 24V +1 +1 10 +1 +1 10 HA
Input Logic Current ) V\y =08V +1 +1 10 +1 +1 10 MA

. . Ig = 10mA
Drain-Source On Resistance | rpgon, Vanatog = ~10V to +10V 40 60 45 75 Q
Channel to Channel
"os(on) Match Arpsion) 15 (typ) 15 (typ) Q
Minimum Analog Signal 5 X
Handling Capability Vanatoa . i10 - +10 v
Switch OFF Leakage Current | lp/lgorr)| Vanarog = ~10V to +10V . w1 7100 15 100 nA
Switch ON Leakage Current L°i°N> Vp=Vg=-10Vto+1OV |~ 42 200 £10 200 | nA

S(ON)

S WA T R, = 1kQ, e\
Switch “ON” Time ton Vanatog = ~10Vito +10V. 500 1000 ns

itch “OFF" Ti Ru=tk, oo
Switch “OFF” Time torr Vanatog = <10V 10 +10V 250 500 ns
Charge Injection Quny %% : 1 (typ) 2 (typ) mvV
Minimum Off Isolation 1MHz, RKL =100Q,
Rejection Ratio OiRR L < 5pF 54 (typ) 50 (typ) a8
V* Power Supply .
Quiescent Current 1 1 10 10 1 100 HA
V- Power Supply V' = +15V, V™ = -15V, B B _ ~ B
Quiescent Current V= +5V ! ! 10 | -0 10 100 HA
+5V Supply
Quiescent Current, . 1 1 10 1 10 100 HA
Ground Supply
Quiescent Current lano 1 1 10 10 10 100 A
Minimum Channel to
Channel Cross Coupling CCRR One Channel Off 54 (typ) 50 (typ) dB
Rejection Ratio

The electrical characteristics above are a reproduction of a portion of Intersil’s copyrighted 1987 Component Data Catalog. This information does
not constitute any representation by Maxim that Intersil's products will perform in accordance with these specifications. The “Electrical
Characteristics Table” along with descriptive excepts from the original manufacturer’s data sheet have been included in this data sheet solely for

comparative purposes.
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MAXI
Low Charge Injection CMOS Analog Sw:tches

ABSOLUTE MAXIMUM RATINGS: This device conforms to the Absolute Maximum Ratings on the adjacent page.

ELECTRICAL CHARACTERISTICS: Specifications below satisfy or exceed all “tested” parameters on adjacent page.
(V"= +15V, V™ = =15V, V_ = +5V, T, = 25°C unless otherwise indicated)

MIN./MAX. LIMITS
PARAMETER SYMBOL TEST CONDITIONS MILITARY COMMERCIAL UNITS
-55°C +25°C +125°C| 0°C +25°C +70°C
Input Logic Current Incony Vi = 24V +1 +1 10 +1 +1 10 uA
Input Logic Current Iin(oFF Viy =08V +1 +1 10 +1 +1 10 HA

s = 10mA

Drain-Source On Resistance | rpgon, v = _10V to +10V 45 45 75 Q
ANALOG ~ ~

Channel to Channel
Tbs(ON) Match

Arpg(on) 8 (typ) 8 (typ) Q

SWItCh OFF Leakage Current Io/lsiorF) | Vanalog = —10V to +10V +1 100 +5 100 nA
Switch ON Leakage Current LDﬁON) Vp = Vg = -10V to +10V +2 200 +10 200 nA
S(ON) .
_Switch TOFF Time . ...y 20 g0
Charge Injection Quny F|g B (Note 2) 10 (typ) 10 (typ) pC
Minimum Off Isolation .
Rejection Ratio OIRR Fig. C, C, < 5pF 54 (typ) 50 (typ) dB
V' Quiescent Current g 1 1 10 10 10 100 uA
V" Quiescent Current e Vi = 0.8V or 2.4V -1 4 0 | -10 -10 -100 | wA
V' = 415V, V" = -15V,
+5V Quiescent Current I'la V| = +5V 1 1 10 10 10 100 MA
Ground Quiescent Current lanD 1 1 10 10 10 100 HA
Minimum Channel to
Channel Cross Coupling CCRR &noetecg)annel off 54 (typ) 50 (typ) dB
Rejection Ratio
Note 2: Not tested in production.
Test Circuits
ANALOG INPUT
-10V TO +10V ANALOG INPUT LOGIC INPUT TO

ol } il ] 1 TURN CHANNEL “OFF"
LOGIC D I Vour LOGIC D t ] L D >

INPUT INPUT Vour
10pF I 1kQ 10nF

Qing = C x Vour =

Figure A. Switching Time Figure B. Charge Injection Figure C. Off Isolation Rejection Ratio
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IH5048/49/50/51

Low Charge Injection CMOS Analog Switches

Typical Operating Characteristics

fosion) Vs- ANALOG SIGNAL

CHARGE INJECTION vs.
VanaLog (See Fig. B)

VanaLog (V)

100 — T T 80 T o T T
Ta = +25°C . Ta=+25°C, V| =+5V, Cp =10nF
A:V*= 45V, V-=-5V, V| =+5V 9 70 Fy+ = 415V, V- = 15V
80 [-B: V*+=+15V, V-=-15V, V| = +5V > 60
C:V*=+15V, V- =0V, V|_= +15V g
c £ 50
e A g
z r a0
F a0 —T ¢ Z
8 — o 30
B [}
€ 20
20 $ L=
(3] ——
\
10 -5 0 5 10 10 -5 0 5 10

VanaLog (V)

OFF ISOLATION REJECTION
RATIO (OIRR) (See Fig. C)

-120

-100

]
=3
o

N

N

N

OIRR (dB)
1
3

N

20} —OIRR=2010G 2Vpp _|

l VouT p-p
L1

-1 10 10

1K 10K 100K 1M

FREQUENCY (Hz)

Logic Inputs
The IH5048 family operates with plus/minus as well
as single ended power supplies (with V- = 0V). Full
TTL compatibility is maintained for the control inputs
over a wide power supply range when V, = +5V. When
V_ is connected to voltages other than +5V, the logic
input thresholds are +0.8V for a logic LOW and V| -
1V for a logic HIGH. This means that when V, is
connected to V* at voltages other than 5V, CMOS
logic levels should be used.

Chip Topography

S4 S3
. [ |
A Ds — D3
D2 B0
_0131"
(3.327mm)
S2— B s
 IN2— - INy
V* V. GND
__0.139" >
(3.531mm)

____ Ordering information (continued)

PART TEMP. RANGE PACKAGE

IH5049C/D 0°C to +70°C  Dice

IH5049CPE 0°C to +70°C 16 Lead Plastic DIP
IH5049CWE 0°C to +70°C 16 Lead Wide SO
IH5049CJE 0°C to +70°C 16 Lead CERDIP
IH5049M/D -55°C to +125°C  Dice

IH5049MJE -55°C to +125°C 16 Lead CERDIP
IH5050C/D 0°C to +70°C  Dice

IH5050CPE 0°C to +70°C 16 Lead Plastic DIP
IH5050CWE 0°C to +70°C 16 Lead Wide SO
IH5050CJE 0°C to +70°C 16 Lead CERDIP
IH5050M/D -55°C to +125°C  Dice

IH5050MJE -55°C to +125°C 16 Lead CERDIP
IH5051C/D 0°C to +70°C  Dice

IH5051CPE 0°C to +70°C 16 Lead Plastic DIP
IH5051CWE 0°C to +70°C 16 Lead Wide SO
IH5051CJE 0°C to +70°C 16 Lead CERDIP
IH5051M/D -55°C to +125°C  Dice

IH5051MJE -65°C to +125°C 16 Lead CERDIP

Contact factory for devices in Flat Pack packages.

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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Low Power Fast CMOS Analog Switches

General Description

The IH5140 family consists of six CMOS analog
switches that are intended for high speed general
purpose applications. These switches are latch-up
proof, break-before-make single and dual versions
of all the popular switch formats — SPST, SPDT, and
DPST. Key features of the family include toggle rates
in excess of 1MHz, ton times of 80ns typical and
torr times of 50ns. OFF leakage current is less than
100pA maximum at +25°C and quiescent currents
are 1uA maximum, making the switches ideal for
portable equipment.

Maxim has significantly improved the design of these
switches versus the original manufacturer. Maxim’s
switches are guaranteed to operate from *4.5V to

Features

4 Pin for Pin 2nd Source!

¢ Break-Before-Make Switching Action

9 Fast toy (80ns typ.) and torr (50ns)

4 Input Signal Range Includes Supply Rails
4 Guaranteed +4.5V to +18V Operation

4 Low OFF Leakage Current — 100pA max.
¢ Greater than 1MHz Toggle Rate

¢ TTL and CMOS Compatible

Ordering Information

+18V, and will switch input signals that include the PART TEMP. RANGE PACKAGE
supplies. SINGLE POLE SINGLE THROW (SPST)
Applications IH5140C/D 0°C to +70°C DICE
High Speed Test Equipment IH5140CJE 0°C to +70°C 16 Lead CERDIP
Sample and Hold Circuits IH5140CPE 0°C to +70°C 16 Lead Plastic DIP
) IH5140CWE 0°C to +70°C 16 Lead Wide SO
Guidance and Control Systems \H5140M/D -55°C to +125°C DICE
Radar Systems IH5140MJE -55°C to +125°C 16 Lead CERDIP
Aircraft Head-Up Displays DUAL SINGLE POLE SINGLE THROW (DUAL SPST)
Military Radios IH5141C/D 0°C to +70°C DICE
IH5141CJE 0°C to +70°C 16 Lead CERDIP
IH5141CPE 0°C to +70°C 16 Lead Plastic DIP
. . . . IH5141CTW 0°C to +70°C 10 Lead Metal Can
Typical Operating Circuit IH5141CWE 0°Cto +70°C 16 Lead Wide SO
IH5141M/D -55°C to +125°C  DICE
IH5141MJE -55°C to +125°C 16 Lead CERDIP
IH5141MTW  -55°C to +125°C 10 Lead Metal Can

; —-h:o— %*Vum\wn
NN e LOGIC

3
4 13
- = STROB!
~VanaLoc [ 5 12 = £
— = 50
& || e
af—aolfu’ JL
8 8 i
— *VANALOG
n 3w (B9 5,
R R R
ETC. <—AAA— ETC.

Using the CMOS Switch
to Drive an R/2R
Ladder Network (2 Legs)

SINGLE POLE DOUBLE THROW (SPDT)

IH5142C/D 0°C to +70°C DICE

IH5142CJE 0°C to +70°C 16 Lead CERDIP
IH5142CPE 0°C to +70°C 16 Lead Plastic DIP
IH5142CWE 0°C to +70°C 16 Lead Wide SO
IH5142M/D -55°C to +125°C DICE

IH5142MJE -55°C to +125°C 16 Lead CERDIP

DUAL SINGLE POLE DOUBLE THROW (DUAL SPDT)

IH5143C/D 0°C to +70°C DICE

IH5143CJE 0°C to +70°C 16 Lead CERDIP
IH5143CPE 0°C to +70°C 16 Lead Plastic DIP
IH5143CWE 0°C to +70°C 16 Lead Wide SO
IH5143M/D -565°C to +125°C DICE

IH5143MJE -55°C to +125°C 16 Lead CERDIP

AKX/
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IH5140/41/42/43/44/45

Low Power Fast CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

Current (Any Terminal) ..........ciiiiiiiiniiinnns <30mA
Storage Temperature ..............c.cooven.. -65°C to +150°C
Operating Temperature ...................... -55°C to +125°C
Power Dissipation .........ooiiiiiiiiiiiiii i 450mW

(All Leads Soldered to a P.C. Board)

Derate 6mW/°C Above +70°C

Lead Temperature (Soldering, 10sec) .................. 300°C
Voltages
VoV <38V
R <30V
Note 1:

30mA maximum.

VD= V™ e <30v
VD= Vg ottt e <422V
VL=V <33V
Vi-Viy ceeennnn <30v
V_-GND ....... <20v
Vin-GND ...... <20V
Digital Inputs .. (VF+0.3V) to (V* -38V)
VsOrVp covvviiiiniiiiinnnen. -0.3V to (V* +0.3V) (Note 1)

Signals on S, D and digital inputs which exceed V- or V* will be clamped by internal diodes. Limit forward diode current to

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(All Parameters with V* = +15V, V- = -15V, V_= +5V, unless otherwise indicated)

MIN./MAX. LIMITS
PARAMETER SYMBOL TEST CONDITIONS MILITARY COMMERCIAL UNITS
-55°C +25°C +125°C | 0°C  +25°C +70°C
Input Logic Current liNH ViN = 2.4V (Note 2) +1 +1 10 +1 +1 10 kA
Input Logic Current IinL V)y = 0.8V (Note 2) +1 +1 10 +1 +1 10 A
. . lg =-10mA
Drain-Source On Resistance bS(ON) VanaLog = ~10V to +10V 50 50 75 75 75 100 QO
Channel to Channel
Fos(on, Match Arpg(on) 3 (typ) 5 (typ) Q0
Minimum Analog Signal +
Handling Capability VanaLoa +18 *15 v
. lporry | Vo =+10V, Vg =-10V +0.5 100 15 100
Switch OFF Leakage Current | ,é(om Vo = -10V. Vg = +10V 105 100 i 100 nA
Switch ON Leakage Current J?(ON) Vp = Vg = -10V to +10V +1 200 +2 200 nA
S(ON)

Switch “ON” Time ton o . e - .
Switch “OFF” Time tore See switching time specifications and timing diagrams.
Charge Injection Q“NJ) (Note 3) 10 (typ) 15 (typ) pC
Minimum Off Isolation f=1MHz, R_=100Q,
Rejection Ratio OIRR C_ < 5pF (Note 3) 54 (typ) 50 (typ) a8
+ Power Supply +
Quiescent Current | 1.0 1.0 10.0 10 10 100 wA
- Power Supply _ = _ = _ 1 ~10!
Quiescent Current ! V* = +15V, V- = -15V, 10 10 100 10 0 0 HA
+5V Supply | orey 1.0 1.0 10.0 10 10 100 A
Quiescent Current L ' ' : K
Ground Supply
Quiescent Current lanD 1.0 1.0 10.0 10 10 100 A
Minimum Channel to
Channel Cross Coupling CCRR One Channel Off (Note 3) 54 (typ) 50 (typ) dB
Rejection Ratio

+45 +4.5
Power Supply Range for (min) (min)
Continuous Operation Vor (Note 4) +18V +18V v

(max) (max)

Note: 2.

Some channels are turned on by high (1) logic inputs and other channels are turned on by low (0) inputs; however, 0.8V to

2.4V describes the minimum range for switching properly. Refer to logic diagrams to find logical value of logic input
required to produce ON or OFF state.

3. Typical values are for design aid only, not guaranteed and not subject to production testing.
4. Electrical characteristics, such as ON Resistance, will change when power supplies, other than =15V, are used.
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Low Power Fast CMOS Analog Switches

SWITCHING TIME SPECIFICATIONS

(ton of @re maximum specifications and t -t is minimum specifications)

PART | CHARACTERISTICS | SYMBOL | popcor MILITARY COMMPROIAL UNITS
NUMBER CONDITIONS | _55°C  +25°C +125°C | 0°C  +25°C +70°C
Switch “ON” time ton 100" 150
Switch “OFF” time tosr Figure 1 75* 125 ns
IH5140- | Break-before-make ton-tort 10* TYP 5
5141 TSwitch “ON” time ton 150 175
Switch “OFF” time tos Figure 2 125 150 ns
Break-before-make ton-toff 10* TYP 5
Switch “ON” time ton 175* 250
Switch “OFF” time tost Figure 1 125* 150 ns
Break-before-make tontoft 10* TYP 5
Switch “ON” time ton 200 300
Switch “OFF” time tost Figure 2 125 150 ns
IH5142- | Break-before-make tontost 10* TYP 5
5143 ['Switch "ON" time to, 175 250
Switch “OFF” time tott Figure 3 125 150 ns
Break-before-make tontost 10* TYP 5
Switch “ON” time ton 200 300
Switch “OFF” time ot Figure 4 125 150 ns
Break-before-make ton-tost 10" TYP 5
Switch "ON” time ton 175* 250
Switch “OFF” time toss Figure 1 125* 150 ns
IH5144- | Break-before-make ton-tors 10* TYP 5
5145 I'Switch "ON” time ton 200 300
Switch “OFF” time toss Figure 2 125 150 ns
Break-before-make tontot 10* TYP 5
Note: Switching times are measured at 90% points.
* Guaranteed but not subjected to production testing.
Switching Time Test Circuits
g) ctov 18 T 6] 1oV
T2L INPUT
E .ﬂ_-L— : 10V ]5|.—-
[12] 150 o} Vour [Z] 4] 150 -
maxam [BH—= 1 Lagy ! A maxim E——_L L
IH5141 L2 '|;v ﬂ[—- i__wmc INPUT E IHot41 - T2L INPUT
m +15V \ 6 T1] +15V
2 I 1l
. 7 ] —d LT WI | | Vaurs i 10
ouT B 2 3] 1w X o ! i [ 9|10V
100F | L—J e
T ko I B T
ton toff —= .
== Figure 1 == Figure 2
Vout A
o i 18] +10v L - i 18] +10v
+
0 Swal 2 5 b I wa| 2 T5—
3 1] -15v 9%\ T 3 12] 15
= il I Vour A 0RB == i— il
== o maxim [B— | T i maxan
WA s [ = ot I LI 0% Y s R sCA =
= o +15V 5 g | ] 150 T2L INPUT
| 12
oV T2L INPUT
m—! af g—
7] 1o [ ! 9]
Figure 3 Figure 4
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IH5140/41/42/43/44/45

Low Power Fast CMOS Analog Switches

IH5140 SPST
DIP (JE, PE, WE)

v+

?le T

IH5141 Dual SPST
DIP (JE, PE, WE)

v+

W
2 Qn

IH5141 Dual SPST
T0-100 Metal Can

Pin Configuration and Switching State Diagrams

IH5142 SPDT
DIP (JE, PE, WE)

v+

W
i 1

16 1 16 1
$) O——oT324o0 1 Suo————o’r‘—w——on,
16 1 15 !
s O—Af———oT3A4—o010 IN|O—D->-' 320_1 ! '__3.0 02
[} ™~
] 10 ]
[} !
it w D> |, s DD
8 o4——-o—"2 L 01,
ISE o1 )SE én Ala Iz
GND v GND v GND V-
IH5143 Dual SPDT IH5144 DPST IH5145 Dual DPST Table 1. USING THE
DIP (JE, PE, WE) DIP (JE, PE, WE) DIP (JE, PE, WE) 5140 FAMILY WITH
G v 0 %” E % ONLY 2 SUPPLIES
12 n "
" Qe o L Qi L1 o] o, (V,_ tied to V)
b i EDSPON| Y [ ol o ixlig, SUPPLY  MIN. LOGIC I/P
S3 o———o\\w—o 03 1 1 $3 H 3
15 H 4 1 15 ] VOLTAGES FOR “1” STATE
W o—(-D-D $207 A on  MoT ’ +15V 2.6V
10 | 10 +12v +9.6V
e °;D>1 8 wo > w o= > =10V 7.6V
S2 o?—————o/."‘—,s—o 0 Sz oi___o)’x_, ri.o D, +5V +2.6V
S O H——ol O 85 O—— o %] 851,
613 éw. ‘l,!a éu. (l)Ia &.14
GND V- GND V- GND v
Note: Switch states are for logic “1” input.
___ Ordering Information (continued) Chip Topography
PART TEMP. RANGE PACKAGE | S |
DOUBLE POLE SINGLE THROW (DPST) | S¢S I
IH5144C/D 0°C to +70°C DICE -
IH5144CJE 0°C to +70°C 16 Lead CERDIP
IH5144CPE 0°C to +70°C 16 Lead Plastic DIP
IH5144CWE 0°C to +70°C 16 Lead Wide SO
IH5144M/D -55°C to +125°C  DICE
IH5144MJE -55°C to +125°C 16 Lead CERDIP

DUAL DOUBLE POLE SINGLE THROW (DUAL DPST)

IH5145C/D 0°C to +70°C DICE

IH5145CJE 0°C to +70°C 16 Lead CERDIP
IH5145CPE 0°C to +70°C 16 Lead Plastic DIP
IH5145CWE 0°C to +70°C 16 Lead Wide SO
IH5145M/D -55°C to +125°C DICE

IH5145MJE -55°C to +125°C 16 Lead CERDIP

For the IH5142 and IH5144 in 10 Lead Metal Can package
contact factory. For all devices in Ceramic Flat Package contact
factory.

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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Dual/Quad RF/Video Switches

General Description

The IH5341 and the IH5352 are dual and quad, single
pole single throw (SPST) switches designed specifically
for switching RF and video signals. Maxim’s |IH5341
and IH5352 incorporate an enhanced series-shunt-
series structure, providing 70dB of OFF isolation and
cross coupling rejection (an additional 10dB compared
with other manufacturers’ products).

Both devices can be operated with supplies ranging from
+5Vto=15V. The switches typically have aton = 160ns
and a torr = 70ns, assuring break-before-make switch-
ing. The channel thruput resistance of 500 provides
excellent matching to video impedances. In the D.C.
state, with switches being either on or off, power supply
quiescent currents are typically 100nA. This limits the

Features

“OFF” Isolation > 70dB @ 10MHz

Cross Coupling Isolation > 70dB @ 10MHz
Tds(on) < 75(), < 3dB Loss from DC to 100 MHz
15V to +15V Operating Supply Range

Supply Currents < 1uA

Fast, Break-Before-Make Switching
(70ns/160ns typ.)

Monolithic, Low Power CMOS Design

® & & 6 o o

*

Ordering Information

quiescent current drain to 3y watts—ideal for portable _PART TEMP. RANGE PACKAGE
equipment. IH5341CPD  0°C to +70°C 14 Lead Plastic DIP
Applicati IH53411JD  -20°C to +85°C 14 Lead CERDIP
) ‘ — PP 'c? _'°ns IH5341ITW  -20°C to +85°C 10 Lead TO-100
These devices are used in applications requiring the IH5341MJD  -55°C to +125°C 14 Lead CERDIP
routing, blocking or switching of video or RF signals
such as: IH534IMTW  -55°C to +125°C 10 Lead TO-100
Winchester Disk Drives IH5341C/D 0°C to 70°C Dice
Commercial TV Cameras IH5352CPE 0°C to +70°C 16 Lead Plastic DIP
Video Special Effects IH53521JE  -20°C to +85°C 16 Lead
Low Power RF Switching S .
Radar Switching IH5352MJE  -55°C to +125°C 16 Lead CERDIP
Mil and Space Communications IH5352C/D 0°C to 70°C Dice
Typical Operating Circuit Pin Configuration
Top View U,
v+ [ [14]8:
+15V +6V NC % %Nc
Dy 12] INy
T 6N 2] "7'#’/‘5’5";?” it 14 | ead
v L Dz% %l"z P
RE-59 RG-59 V-8 9]82
LIN—Y \,\o—"' NE [T [51NC
|
750
v by
C 10 Lead
v- 6N TO-100
- _15v - -
A\
N1 [T} (7610
S1[Z] (B v+
IN2[3] (741 D2
S2[7] maxan [3GND 16 Lead
750 Video Switch 'gg% 1H5352 II”ﬂea_ DIP
(Only one channel shown) INa T} 104
SM_T1 'l
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IH5341/IH5352

Dual/Quad RF/Video Switches

ABSOLUTE MAXIMUM RATINGS

Supply Voltages VEand Vo oo 17V
Current in any Terminal e 50mA
Analog Input Voltage ....
Operating Temperature Range

(M Version) -55°C to +125°C

(I Version) -20°C to +85°C

(C Version) 0°C to +70°C

Power Dissipation .........c.ooviiiiiiiiiiiiiiiiii,
(Derate 7.5mW/°C above 25°C)

Storage Temperature Range -65°C to +150°C

Logic Control Voltage ...... Vitov-
Voltage on V, Pin ciiiees VOV
Lead Temperature (Soldering, 10seC.) ................ +300°C

Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VF = +15V, V_= +5V, V™ = =15V, T, = 25°C unless otherwise specified)

M GRADE DEVICE 1/C GRADE DEVICE
PARAMETER SYMBOL CONDITIONS TYP = UNITS
(Note 1)| -55°C | +25°C |+125°C | B | s25°c | 890
Supply Voltage
Ranges
Positive Supply vt 45> 16 5to 15 5to 15
Logic Supply i (Note 3) 45>Vv* 5tov* 5toVv* v
Negative Supply ' -4>-16 -5to0 -15 -5to -15
Switch “ON" Vp - 5V to +5V 75 75 100 75 75 100
Resistance FasoN)  |lg =10 mA, Viy = 2.4V
(Note 4) Vp = -10V to +10V 125 125 175 150 150 175
Switch “ON” fasony |V =V =5V, V=3V 250 250 350 300 300 350 ]
Resistance V™ = -5V, Vp = £3V
On Resistance - _
Match Is = 10mA, Vp = +5V 5
Switch “OFF” Ioorr | Vs = +5V to -5V +1 50 +2 100
Leakage or Viy=0.8V
(Notes 2 and 4) IsoFr) | Ve/p = +14V to -14V +1 50 +2 100 A
Switch “ON” Inony Vp = +8V or -5V +1 100 +2 100
Leakage + Vin =24V
Isony | Vb = +14Vto -14V +1 100 +2 100
Dt Logic In |Vin>24Vor<o 0001 | 1 1 10 1 1 10
Positive Supply " Vin = OV or +5V a01 1 1 10 1 1 10
Quiescent Current ' (Note 5) - ’ ” ’ -~ A
n
Negative Supply - Vin = OV or +5V
Quiescent Current ! (Note 5) 0.01 1 1 10 1 ! 10
Logic Supply Vin =0V or +5V
Quiescent Current e (Note 5) 0.01 1 1 10 ! 1 10
AC ELECTRICAL CHARACTERISTICS
V¥ = +15V, = +5V, V™ = OV, T = +25°C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Switch “ON” Time ton See Figure 1 160 300
ns
Switch “OFF” Time torr See Figure 1 70 150
“OFF” Isolation Rejection Ratio OIRR See Figure 2 (Note 6) 70 80
. - . Figure3 1H5341 70 80 dB
Cross Coupling Rejection Ratio CCRR (Note 6) '1H5352 66 72
Frequency where rygon) = 0.7 x DC (Note 6) 100 MHz

Note 1: = Typical values are not tested in production. They are given as a design aid only.

Note 2: Positive and negative voltages applied to opposite sides of switch, in both directions successively.

Note 3: These are the operating voltages at which the other parameters are tested, and are not directly tested.

Note 4: The logic inputs are either greater than or equal to 2.4V or less than or equal to 0.8V, as required, for this test.

Note 5: Maximum values shown are for the dual (IH5341). They are doubled for the quad (IH5352).

Note 6: All AC parameters are sample tested only. Test circuits should be built on copper clad ground plane board, with correctly
terminated coax leads, etc.
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Dual/Quad RF/Video Switches

Test Circuits
+15V +5V
vt W
81 82 m N \ 50
VAHALnG_’l cL—— T gy A T M
((Z —l ‘— ~+35V -
o
] 0. Vour
Vout L l ‘ n VanaLog = +5V 10%
OV et
+W— INy bJ dmz < ton [_—
w | | TILIN j o -~
100 $ - S = b u
2 | VanaLog = —
| 150 'l‘ R 0%
) Note: Only one channel shown. Others act identically.
Figure 1. Switching Time Test Circuit and Waveforms
+15V +5Y +16V +?v
v W
_rw"“sl £
" ar
N I | | ) , 750
@ out
= INy IN2 =
+5v——>J |—<_—_L
V- GND =
| L
~15V = ~15V =
Vin
ViN =25V (10V,_) @ f = 10MHz OIRR =20 IogvO Vin 225mVrms @ f = 10MHz
ut
\/
CCRR =20 logy, N
Note: Only one channel shown. Others act identically. out

Figure 2. OFF Isolation Test Circuit

Figure 3. Cross-Coupling Rejection Test Circuit

Chip Topography

Rl

(2,56 mm}

Maxim cannot assume res

Maxim reserves the right

VI XV

IH5341 (Dual SPST)

to change the circuitry and specifications without notice at any time.

IH5352 (Quad SPST)

ponsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
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Wafer Inspection

All wafers are fabricated using specifically developed
processes with extremely tight control. Each must pass
numerous in-process check-points for oxide thickness,
critical dimensions, pin hole densities, and other
requirements, and must comply with Maxim's de-
manding Electrical and Physical Specifications.

Finished wafers are inspected optically to detect any
physical defects. Then they are parametrically tested to
insure full conformity to Maxim's specifications. Our

PARAMETRIC TEST AND
WAFER LOT ACCEPTANCE

¥

[ TRACEABILITY TO WAFER LOT

v

[ ELECTRICAL TEST—DIE SORT

Y

HEEENEN

[ SAW AND BREAK
[ 2nd OPTICAL VISUAL

Y

DIE ATTACH, WIRE BOND,
3rd OPTICAL, BAKE, SEAL,
CURE, LEAD TRIM AND FINISH

Y

[ MARK j
Y

[ 100% ELECTRICAL TEST |

3| RELIABILITY SAMPLES PUT
T ON HUMIDITY TEST

y

r 100% BURN IN AT 150°C ]
| 100% FINAL ELECTRICAL TEST ]
RELIABILITY SAMPLES PUT,
y ON LIFE TEST
I MARK AND PACK j

Y
Q.A. ELECTRICAL |
A2

I PLACE INTO STORES J

QA OUTGOING FINAL
INSPECTION

¥

I SHIP TO CUSTOMER l

‘m—
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Package Unit Process Flow

parametric measurement capability has been specially
designed by Maxim to make the precision measure-
ments which are mandatory to insure reliability and
reproducibility in analog circuits. We believe this quality
control technology to be the best in the industry,
capable of resolving below IpA current levels, and less
than IpF capacitance. Maxim's proprietary software
allows automatic measurement of subthreshold charac-
teristics, fast surface state density, and other parame-
ters which are crucial to predicting long term stability
and reliability.

Every Maxim wafer is subject to this rigorous screening
at no premium to our customers.

Testing

After wafer parametric inspection, each die is 100%
tested prior to assembly. Once assembled, units are
tested over temperature. This is nota common practice
inthe industry. By using the latest high speed automatic
handling equipment, Maxim is able to offer “at temper-
ature” testing for no additional cost.

Sophisticated testing is an integral part of delivering
the highest quality data acquisition products. Maxim’'s
analog test capability represents an order of magnitude
improvement in accuracy, noise performance, and
speed when compared to current industry standards.
This provides the customer with total assurance that he
will receive the part he paid for every time, without fail.

Product Conditioning
and Qualification

Reliability of Maxim's products is further assured by
subjecting parts to qualification cycles that include
accelerated life tests equivalent to 20 million operating
hours, as well as pressure and humidity (85°C/85%)
cycles. In addition, every unit shipped has been burned-
in (with the exception of reversed lead and Surface
Mount Products—see below) to further reduce the pos-
sibility of field failure.

Products processed to this level are normally available
from other manufacturers at a price premium, by order-
ing special process flows. Maxim provides this testing
and conditioning, including a 100% burn-in, at no
additional cost.




Maxim is committed to providing high quality, high
reliability 8 to 60 lead plastic surface mount products.
With few exceptions, every monolithic product will be
offered in a surface mount package. These products
are processed through the same manufacturing flow
as the dual-in-line (DIP) plastic devices and are tested

Surface Mount Products

to the same stringent electrical and visual AQL levels,
with the exception of 100% burn-in and cold test.
They receive the same product conditioning and lot
qualification as the DIPs. Maxim still assures the
reliability of every lot by subjecting a sample from
each lot to a long term life test prior to shipment.

PKG
PACKAGE
ALPHA LEAD COUNTS AVAILABLE
8 14 16
0.150"” JEDEC SOIC S [::j l::z:j Ez::l
16 18 20 24 28
0.300" JEDEC SO|C W nnononnn (slaialalaialnlnl Talslalalalnislsl ialalalalalniaialalalslal falalalslsialatalalslalnialel
ooooooD jajs|nju)n) [31s)s]es]s) [8]8)3]s1e)s]8 m)n)8|s 8] Ooo000000000
20
CERAMIC LEADLESS L
CHIP CARRIER (LCC)
28 44
QUAD PACK Q :
JEDEC PLCC g
FLAT PACK (PFP) M
0.8 mm LEAD CENTERS

A-2
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Pin Convention
0.150" JEDEC SOIC (S) parts have the same pinout
as in the 0.300” DIP package equivalents.

0.300” JEDEC SOIC (W) parts also have the same
pinout as in the 0.300" DIP package except for
selected products in the 16 lead. 14 lead products
that are too large for the 0.150" 14 lead (S) package

Quad Pack Pin Convention

1.) Devices in the 28 Lead Quad Pack are pin for pin

number compatible with the DIP package. That is

to say, pin 1 on the 28L Quad will be the same
function as pin 1 on the DIP package.

2.) All 40 Lead devices planned for the 44 Lead

Quad pack will have the following pin conven-

are made available in the 0.300" 16 lead (W) package. tion:
. . DIP | QUAD | DIP | QUAD | DIP | QUAD | DIP | QUAD
Flatpack Pin Convention PIN# | PIN# |PIN#| PIN# |PIN#| PIN# | PIN#| PIN#
No fixed convention exists for 40-lead products 1N/C 12N/C 23 N/C 34 N/C
assembled in either 44-lead or 60-lead flatpack. Con- ; § :; :i g; gg g; gg
sult product marketing for specific pin-outs. 3| s 13 |15 23 |26 33 |37
4 |5 14 |16 24 |27 34 |38
5 |6 15 |17 25 |28 35 |39
6 | 7 16 |18 26 |29 36 |40
7|8 17 |19 27 |30 37 | 41
8 |9 18 (20 28 |31 38 |42
9 |10 19 |21 29 |32 39 |43
10 |1 20 |22 30 |33 40 |44
Surface Mount COMPONENT | TAPE SIZE mm (W) | PART PITCH mm (P)
Packages In Reeled Tape oL 12 )
Maxim surface mount packages are normally shipped soic  14L 16 8
. s - - . 16L 16 8
in antistatic plastic rails. They are also available 2
mounted in pockets on embossed tape for customers 12',: ;46 }2
using automatic placement systems. The tape is sOIC  20L 24 12
wound and shipped on reels. ggt ’;’: g
The following table anq diagrams indicate the tape PLCC 28 % 16
sizes used for the various package types and the 44L 32 24
basic orientation convention used. Further tape and PFP a4l 2 16
reel specifications can be found in the Electronic 60L 44 32
Industries Association (EIA) standard 481.
SOIC DEVICES
| | | | | | | |
O—0—0—9—0—0—0—0—\
nn) Gy yun | au] gy fun w
0 | | un] B Wun NI
(. (.
1] 0 11 0
{
le——— P ———|

USER DIRECTION OF FEED
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Die and Wafer Sales

All of Maxim’s standard products are available in die
and wafer form. Every diffusion lot committed to
die/wafer sales is qualified through a die sample
assembled into packaged units. This sample is then
subjected to “Packaged Unit Process Flow” the stan-
dard to ensure lot quality and reliability.

Electrical Specifications

All material committed to die/wafer sales is 100%
electrically probed using Maxim'’s sophisticated test
equipment. Most parameters tested are checked to
limits that are more stringent than the data sheet
25°C worst case parameters.

Generally, the parameters or parameter limits listed in
the packaged unit data sheets are tested during elec-
trical probe. However some parameters are impossible
to test or test with absolute accuracy on unassembled
product. Information regarding any of these parame-
ters/parameter limits may be obtained from the
factory.

Physical Specifications
PARAMETER 3" 4" UNITS

Chip Thickness
Backlapped wafers

131 151 mils

Die length/width tolerance +1 mils

Bonding pads

dimensions (minimum) 40x4.0 mils
Bonding pad and R

interconnect material thickness 10K-15K A

Storage temperature -40 to +150 °C
Operating temperature -20to +70 °C

Die and wafers are visually inspected according to
MIL-STD-883, Method 2010.2, Condition B with modi-
fications reflecting CMOS requirements.

Each die surface is protected by a planar passivation
layer and additional surface glassivation except for
bonding pads and scribe lines. The surface passivation
is removed from the bonding pad areas by HF etching
or by plasma etching. The bonding pads may appear
discolored at low magnification due to surface rough-
ness of the aluminum caused by the etchant.

Maxim guarantees die and wafer AQL levels as
follows:

Visual ... 1.0%
Functional Electrical Testing ...... 0.65%
Parametric DC Testing ........... 2.5%
Untested Parameters ............ 6.5%

Assembly Procedures

Handling

Maxim recommends that die and wafers be stored in
a clean, dry ambient—preferably inert gas. Extreme
care should be taken when handling die. Both elec-
trical and visual damage can occur as a result of an
unclean environment or harsh handling techniques.

Die Attach

To prevent oxidization the die attach operation
should be done under a gaseous nitrogen ambient
atmosphere. If an eutectic die attach is used, it is
recommended that a 98% gold/2% silicon preform
be used at a die attach temperature between 385°C
and 435°C. If an epoxy die attach is used, the epoxy
cure temperature should not exceed 150°C.

Bonding

Thermosonic or thermocompression gold ball bond-
ing may be used with 1.0 or 1.3 mil diameter 99.99%
pure gold wire. Ultrasonic bonding may be used
with 1.0 or 1.25 mil diameter 99% aluminum/1%
silicon wire.

Standard Die and
Wafer Carrier Package

Die and wafers are packaged as shown in Figures 1
and 2, respectively.

-

«—— FOAM

<——— FILTER PAPER

<—— FILTER PAPER

<+——— FOAM

Figure 1. Wafer Carrier Package
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COMPARTMENTED
TRAY

L

CLEAR AMBER COVER
WITH ANTI—STATIC

/ PLASTIC FILM

POSITIVE LOCKING
CLIPS

>

TRAY

Figure 2. Die Carrier Package

Changes

Maxim reserves the right to improve device geome-
tries and manufacturing processes without prior
notice. Although these improvements may result in
slight geometry changes, they will not affect die
electrical limits, pad layouts, or maximum die sizes.

User Responsibility

Written notification of any non-conformance by
Maxim or Maxim’s dice specifications must be made
within 75 days of the shipment date of the die to the
user. Maxim assumes no responsibility for the dice
after 75 days or after further user processing such
as, but not limited to, chip mounting or wire bonding.

Dice Process Flow

I WAFER FABRICATION l
INCOMING WAFER INSPECTION
100% WAFER PARAMETRIC TEST

100% WAFER VISUAL INSPECTION

WAFER LOT TEST FOR PASSIVATION,

CV DRIFT AND OTHER
RELIABILITY INDICATORS

[ 100% ELECTRICAL PROBE ]

Y
L SAW FRACTURE AND CLEAN |
Y SAMPLE
- e
] QUALIFICATION
L CARRIER LOADING ]
Y
i QC VISUAL 1
Y
L PACKING AND SHIPPING —l

100% VISUAL

Ordering lnforma tion

Die orders are identified by a /D suffix.
Example: ICL7109C/D

When ordering die in wafer form replace “D”
in the part numbers with a “W”
Example: MAX7231C/D Die = MAX7231C/W Wafer.
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Maxim’s /883 and /HR Program

883 PROGRAM

As of July 1st, 1988, Maxim is a certified manufacturer of Mil-
Std-883, Class B, Rev. C product. Becoming a manufacturer
capable of processing product to 883 requirements entails
operator training, equipment calibration, documentation,
design baselines etc., that are intangible and transparent for
the product. In addition to factory certification, every device
must be individually certified and qualified.

In summary, this program produces devices that are tested
to operate over the military temperature range (-55°C to
+125°C) and are meticulously processed per Mil. Method
5004. Finally, the 883 device manutacturing lots are sub-
jected to Quality Conformance inspection per Mil. Method
5005 (Groups A, B, C, and D testing). Once a manufactur-
ing lot has been processed through these two stringent
methods, it is ready for sale as /883 compliant product.

A-6

HR PROGRAM

Prior to the inception of the 883 program, Maxim offered its
products in an /HR (High Reliability) Flow. Maxim will con-
tinue to offer this highly successful processing program for
customers requiring military grade product, but who do not
want to pay the substantial cost added for certified product
in full compliance to Mil-Std-883. The /HR program offers
device processing which emulates Mil. Method 5004
processing, including full material traceability and process
genealogy from Incoming Raw Materials through Final Ship-
ment. However, full QCl testing will not be performed unless
requested. Only Group A of Mil. Method 5005 will be done
per lot. Groups B, C, and D must be specifically requested
during order placement. This is done simply by placing a
single letter suffix (B, C, or D) at the end of the ordered part
number (see chart).

Ordered Part #
MAX358MJE/HR

Processin

Device will be processed
through the full /HR Flow
emulating Mil Method 5004 and
QCI tested to Group A of Mil
Method 5005.

Same as above with the addi-
tion of Mil Method 5005 Group
B testing. QCI contains both
Group A and B.

MAX358MJE/HRB

MAX358MJE/HRC Same as above except now
QCI includes Group C. QCi
now contains Groups A, B, and

C.

MAX358MJE/HRD Same as above except now
QCl includes Group D. QCl
now contains Groups A, B, C,

and D.

To order /883 or /HR devices, contact the Maxim sales rep-
resentative or distributor in your area.
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Maxim /HR Fiow

Maxim /883 /HR Flow
Hybrid Components Monolithic ICs
FULL MATERIAL TRACEABILITY AND PROCESS FULL MATERIAL TRACEABILITY AND PROCESS
GENEALOGY GENEALOGY
[ I
| DEVICE ASSEMBLY WAFER FABRICATION AND DEVICE ASSEMBLY
I

PRESEAL INTERNAL VISUAL

MIL-STD-883, METHOD 2017, CLASS B 100%

PRESEAL INTERNAL VISUAL

MIL-STD-883, METHOD 2010, CLASS B 100%
[ l
| SEAL 100% SEAL 100%
T |
STABILIZATION BAKE STABILIZATION BAKE
MIL-STD-883, METHOD 1008, CONDITION C 100% MIL-STD-883, METHOD 1008, CONDITION C 100%
I

TEMPERATURE CYCLING

[

MIL-STD-883, METHOD 1010, CONDITION C 100%
I

TEMPERATURE CYCLING
MIL-STD-883, METHOD 1010, CONDITION C 100%

CONSTANT ACCELERATION

MIL-STD-883, METHOD 2001, CONDITION E (Y1 only 100%)*
]

CONSTANT ACCELERATION
MIL-STD-883, METHOD 2001, CONDITION E (Y1 only 100%)

FINE LEAK TEST

1

MIL-STD-883, METHOD 1014, CONDITION B 100%
1

FINE LEAK TEST
MIL-STD-883, METHOD 1014, CONDITION B 100%

GROSS LEAK TEST
MIL-STD-883, METHOD 1014, CONDITION C 100%

GROSS LEAK TEST

MIL-STD-883, METHOD 1014, CONDITION C 100%
l I
25°C ELECTRICAL TEST 100% 25°C ELECTRICAL TEST 100%
| I
BURNIN BURNIN
160 HOURS AT 125°C (OR EQUIVALENT) 100% 160 HOURS AT 125°C (OR EQUIVALENT) 100%
]

ELECTRICAL TEST
25°C,125°C, -55°C 100%
I

ELECTRICAL TEST
25°C,125°C,-55°C 100%

QA ACCEPTANCE PER APPLICABLE DEVICE SPECIFICATION
MiL-STD-883, METHOD 5005, GROUP A

QA ACCEPTANCE PER APPLICABLE DEVICE SPECIFICATION

MIL-STD-883, METHOD 5005, GROUP A

| |

LOT QUALIFICATION LOT QUALIFICATION

MIL-STD-883, METHOD 5008, GROUP B, C &D MIL-STD-883, METHOD 5005, GROUP B, C &D
(OPTIONAL FOR /HR PROGRAM) {OPTIONAL FOR /HR PROGRAM)

| ]

EXTERNAL VISUAL EXTERNAL VISUAL

MIL-STD-883, METHOD 2009 100% MIL-STD-883, METHOD 2009 100%

]

BOX STOCK ]

BOX STOCK

* |f seal perimeter is greater than 2.0 inches, Condition A applies.
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Proprietary and Second Source

Numbering System

Maxim’s Proprietary
Numbering System

Maxim’s proprietary product introductions are increas-
ing at a significant rate. The devices are grouped by
their functions into certain categories. Maxim present-
ly uses a “MAX” as the prefix to the device's unique
number. The categories are as follows:

MAX100-199 Analog-to-Digital Converters
MAX200-299 Interface
MAX300-399 Analog Switches and Multiplexers
MAX400-499 Op-Amps, Buffers and Video Amplifiers
MAX500-599 Digital-to-Analog Converters
MAX600-699 Power Supply Circuits and

Voltage References
MAX700-799 uP Peripherals and Display Drivers
MAXB800-899 Open
MAX900-999 Open

Within each category, blocks of numbers are reserved

for sub-groups.
3 Letter Suffixes

EXAMPLE: MAX358CPD

L Lead Count
Package Designator

Operating Temperature

Temperature Range
“C" 0°Cto +70°C
“"  -20°C to +85°C
“E” -40°C to +85°C
“M"”  -55°C to +125°C
Package

‘A’ TO-237
“C” TO-220
“D” Ceramic Sidebraze
“F” Ceramic Flat-Pack

“H” TO-66
“J”  CERDIP Dual-In-Line
“K” TO-3

“L” Leadless, Ceramic

“M” Plastic Flat Pack

“N” Narrow Plastic Dual-In-Line

“P” Plastic Dual-In-Line

“Q"” Plastic Chip Carrier (Quad Pak)

“R” Narrow CERDIP

“S” Small Outline, Slim (8 or more leads),
150 mil

“S” TO-52 (2 or 3 leads)

“T”  TO-5 Type (also TO-78, TO-99, TO-100)

“U” TO-72 Type (also TO-18, TO-71)

“V*  TO-39

“W”  Small Outline, Wide (300 mil)

*Z" TO-92

“/D” Dice

“/W” Wafer

“-1”  On Package Information Indicates Hybrid
Circuit

Number of Pins
“pn g “pr o0
“B" 10 “Q" 2
“cr 12 “R" 3
D" 14 “gr 4
“E" 16 “Tr g
“Fr 99 “WU" 60
“G" 24 “V” 8 (0.200" pin circle,
“H” 44 isolated case)
‘" 28 “W” 10 (0.230" pin circle,
“J7 32 isolated case)
“K” 35 “Y” 8 (0.200" pin circle,
“L" 40 case to pin 4)

“M" 48 ugn
“N" 18

10 (0.230" pin circle,
case to pin 5)

4 Letter Suffixes

The first letter of the suffix is used to denote product
grade, for example, MAX631ACPA means 5% output
accuracy (A), the remaining 3 letters denote tempera-
ture range, package type and number of leads. There-
fore, the MAX631ACPA operates over the 0°C to
+70°C and is in a Plastic Dual-in-Line package and
has 8 leads.

Second Source Products

In most cases, Maxim's part number for a multiple
source product follows the numbering system that is
most widely accepted in the industry for that particu-
iar part, rather than our own convention. This includes
original designators for package type, temperature
range, and performance grades as well as the most
commonly recognized prefix.

Multiple source products are frequently supplied by
Maxim in packages or temperature ranges that are
not supplied by other manufacturers. Whenever pos-
sible, such a device is given the part number that it
would have if the original numbering convention were
followed. For example, if a military temperature grade
of a product is not supplied by other sources but is
available from Maxim, the original manufacturer’s
designation for military temperature will be used. As
a result, a specific part number supplied by Maxim
may not be listed by the “original” manufacturer.

Package Information

This section contains physical dimensions and ther-
mal data for all packages currently supplied by
Maxim. Each drawing is followed by a two letter code
which indicates package type (Plastic DIP, Small Out-
line, etc.) and number of leads. This code is also
used, along with indicators for temperature range
and device grade (where appropriate) in the part num-
ber suffix for each of Maxim'’s proprietary devices.
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Package Information

0.350 - 0.370
{8.800 - 9.308]
DIA.
0315 - 0.33
0.165-0.185 (8.01““;:509)

{4.191-4,699) >

.015 - 0.

0. 040
_L (0.381 - 1.016)

4 N

LEAD #1

0.020 - 0.045 0.500
10.737 - 1143) y lle"7‘0) 0035 |0
0.028 - 0.034 3 ) {0.889) "AX-
o7r- MWW& LEAD #10
2 0.016 - 0.019
36 —>| {0.406-0.483 DIA.
10 Lead T0-100 Can (TW)
0,5 = 150°C/W
0yc = 45°C/W
assq A% LEAD #1
aononnnon
0.030 - 0.110
0.250 + 0.005 =g RAD.
3010120 G‘/ {0762 -2.794)
oooooQo
0.073 + 0.015
{1.854 % 0.381)
0.020 0.300 - 0.320
0040 {0:508) (1620 - 8.128)
{106] m-»l r- I r_,‘
0.130 + 0.005 ] T =y
@30zz002n__y _L? 0°-10° 0.009 - 0.015
A {0.229-0381)
0.020 __T
{0.508) MIN. r——>"<‘ 0125 MIN |<_>l
0.018 + 0.003 3175 0325 * 0025
10.457 = 0.076) IeD %g; g
0.100 + 0.010 + 0.635
2540  0.250) [pass” 355 |

14 Lead Plastic DIP (PD)
0,4 = 140°C/W
0)c = 70°C/W

VI XI1/VI A9




Package Information

QHHAAR

0.]504- 0.158 0.181 - 0.205 0.228 - 0.244
{3.810 - 4013) (4597 - 5.207) (5.791 - 6.198)

LEAD ¥ 1 | | 050

J L 0014- 0018 ” 1270

{0.356 - 0.457)
l“ i

03%6-0344
< 0336 - 0344

8534 - 8.3 *‘

[ I 5 g g

— _,__ b&a
_J 0.018 - 0.022 i 30_77;009

0.004 - 0.008 _| (0.178 - 0.229)
(0.102 - 0.203)
14 Lead Small Outline (SD)

0yp = 115°C/W

0y¢ = 60°C/W

A-10

MAX.
nasssy LEAD #1
nononn o
0.025
0201 RAD
fr.3a1) MAX j} 4‘/_ e
mpupsgupsgugn)
0100
MAX >
2.54 0125
2540} @5 N 0.200-0320
{7.33 - 8.128)
0.060 + 0.005 -
¥ [ Tasasu
0160 = ]
4062} MAX —I[l
0,008 - 0012
{0.203 - 0.305)

0100+ 0010
{2540+ 0.254)

0.020 - 0.070
(0.508 - 1.778) 0.385 + 0.026 0.025
(6.779 + 0,635

D.DIB +0.002
{0.457 £ 0.051)

14 Lead CERDIP (JD)
0, = 105°C/W
0, = 50°C/W
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Package Information

0762 - 0.178
{19.355 - 10.761)
0623 - 0.762
ugopm | -t
) A 0262 - 0.208
Y {7.163 - 7.569)
- 0300 -0320 0010-0007
0086-0170 {T620-8.128 [(0508-1.778)
Z184-4318  LEAD#1 -
0.125-0.170
n 13175 4319)
v i f
0.009 - 0.012
0015 - 0035 > }“[ozzg 0.305]
{0.381 - 0.889) L’lL
0,095 - 0.105 nzso 03i0
0016 - 0.020 10
243 - {2413 -2.667) {0406 - 0508] {7.366 - 7.874)
14 Lead Ceramic Sidebraze (DD) -1
0,4 = 100°C/W
0,c = 45°C/W
0780
MAX
~es12 LEAD #1
I 0030 - 0110 o0
{—_—513501021271—5_ g 762278
auuagu
0.025 + 0.015
{0.635 = 0.381)
0.300 - 0.320

0130+0005 — 1
{3302 £ 0.127)

0020
jo508 MIN

Kus N

3.175)

.

0.018 + 0.003

(0.457 + 0.076)

MAXI/VI

0.100 + 0.010
(2.540 £ 0.254)

{7.620 - 8.128}

0°-10°
£\l

0.009 - 0.015

< {0229-0.381)

+0.025
0.325 578

——m)

(8255 358

16 Lead Plastic DIP (PE)
0,4 = 135°C/W
0yc = 65°C/W
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Package Information

HHAAARA

0.!50—50.155 0.181 - 0.205 0.228 - 0.244
(3.810 _V 4.013) (4.597 - 5.207) (5.791 - 6.198)

LEAD #1
SgEERO
0.050

0.014-0018 ,l , Bsc
{0.356 - 0.457) > 1 {1.270)

0.385 - 0394

@.779-10007) monn /

A
L__OM gﬂm 3>-6°

(0.457 - 0.559) {1.346 < 1.753) 0.007 - 0.008
0.004 - 0.008 {0.178-0229)
{0.102-0.203]

|=|c

16 Lead Small Outline (SE)

6,4 = 110°C/W
0yc = 60°C/W
LEAD #1

HAAAAAH

0.291-0299 0.344-0.364 _0.394-0.419
(7.390-7.959) (8.738-9.246) (10.008 - 10.643)

LR

| 0.014-0.019
{0356 - 0.482)

0.050
{1.270) BSC.

0.002 -0.104

(2.337-2.642) outs
e N
‘ 45\ 3060

JMM@TJ_T _f%ﬁ,j{\é

0.030
0.053_

{©.762)
0.088 - 0.096 (1.346) 0.009-0.012
TR =g - @20-2.450) 02290515

16 Lead Small Outline, Wide (WE)
0,5 = 105°C/W
04¢ = 60° C/W

VI X vi

A-12



Package Information

0785
l‘_ a3y "> iean 41

]
0025
(23t X 1 f0s35) A

0.290 - 0.320
] | 2.060 £0.005 0125 llﬂis -8128)

- y [~ is2ez0izn [ @ig M
INWMAXT_Y_h 3 == I ==
N

e S s n.nns-u.glz
0020 - 0070 0203 - 0.305]
0508 1.778] le—s]
'“’"’ 0002 0.385 + 0.025
0.100 + 0010 0457 0.051) .385 &

(2540 + 0.254) (8.779 £ 0.635)

16 Lead CERDIP (JE)
0,4 = 100°C/W
0,c = 50°C/W

) 0.810
0.578)

0.485 .
[+ (2.310) M-

LEAD #1
— o T e 1 s N s e Y s |

0.050
o~ [1.270) RAD.

| NN [y W gy SN [y NNy SNy S |

—
—> '«m“-“‘ﬁ MIN.

0208
> 0.050 0 e "
0.020 -0.060 0050 0.005_ 1o -« >
0.508 - 1.524) {1:270£0.127) l
L "]

0.008 - 0.015
| a0
L

L e T e
(0.381-0.584) (2.540 +0.254)
16 Lead Ceramic Sidebraze (DE)
0,a = 95°C/W
0,c = 45°C/W

AKXV
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Package Information

-

0.920. yx. LEAD #1
(23.370)

0.250 + 0.005
(6.350 + 0.127)

/ (0 762 - 2794]

L0 J )

0.060 + 0.005
(1.524 + 0.127)

—>

0.130 + 0.005

{3302 0.127) 0,040
* —>1 '471 gy VP

0.300 - 0.320
0.020 (7.620 - 8.128)

{0.508)
¥

L

0.020
0.508] MIN. L->l
|-
0.018 + 0.003
(0.457 £ 0.076) 0.100 + 0.010

{2540 + 0.254)

)

0.125

MIN
(3.175) 0325 * +0.025

(8.255 j{'[‘%’ﬂ

18 Lead Plastic DIP (PN)
0,5 = 130°C/W
0,c = 60°C/W

A-14

LEAD #1

AAAAAAAAH

iLEERELL

0.291-0299 0.344-0.364 _0.394-0.419
(7.390-7.959) (8.738-9.246) (10.008 - 10.643)

0.050
’ | a0 1200 BSC-
0.014-0.019
"+ p3se-048
0.082 -0.104

{2.337-2.642)

0.462
— {1735 M l
Y

) v |,

0.030
—.I I" 0.762) MAX. _T
0.088 - 0.096
0.003-0.011 (2.250 - 2.450)

(0.076-0.279)

. 0.015
(0.381)
4&':\ 3o

0.053 N,
_’l }‘(1 -346) 0.009-0.012 0 01

(ll 229 - 0.305)

18 Lead Small Outline, Wide (WN)

0, =10

5°C/W

J
0, = 60° C/W

MAXI




Package Information

0810
I"_ @3.110) MAX L/— LEAI] #
0201 %28 pap
{7381 MAX " {0.635)
0.05¢ UUUUULr
1270 —», 0290 - 0.320

o e Q00005 05, (368120
(

15242 0.127) [ R
0.160 - —r
uuw"‘“ h ’ o 53
|4/ 0.008 - 0012

0020 - uum {0.203 - 0.305]
50
-7 “°‘“*“°"2 nass+nnzs

0.100 0,010 06T= 001 G779+ 0635

(2.540 + 0.254)

18 Lead CERDIP (JN)
0,5 =90°C/W
0,c = 45°C/W

0.910
I . .
* ~ (23.114) MAX

0.485
4 (12.319) MAX-—¥

LEAD #1
o) 11

0.050
& (1.270) L

LI LI JtJL JL I L T L T L1

| R

0298y
—» "Mwa ey
(&%g—:%% (1.270 £0.127) l <
ALY —JL-(%H%% ] L—(_g%% “_4_(%3_&

18 Lead Ceramic Sidebraze (DN)
0,a = 90°C/W
0,c = 40°C/W
MAXIVI
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~—— gy A Aj/ LEAD #1
0.030 - 0.110
nononnnon é/m.m2 21%”\0

0.250 + 0.005
(6.350 + 0.127)
ooooooooooT
0.060 + 0.005

- l“n.su 0120

0.300 - 0.320
0130+ 0005 0020  (1620-8128

3. 0.12
33020127 302 +0.12]) _’1 "_" ) . e
+
unzo
508 "N < l
0.018 £ 0.003 %%fg
{0.457 £ 0.076) 0. wn + amu

0.325
[2.540 + 0.254)

u 125
Ba7o "N

(B 255 4 +0, 635)

20 Lead Plastic DIP (PP)
0,4 = 125°C/W
0, = 60°C/W

Package Information

LEAD #1

&
HAAAAAARA

0.291-0.299 0.344-0.364 _0.394-0.419
{7.390-7.959) {8.738-9.246) {10.008-10.643)

1HHHHHHHH

0.014 ~0.019 0.050
(% 3= 717} l" ft-ziy BS¢
0.092 -0.104
(2337 -2.642)
0.512 MAX, —p
<+ {3.005) >
v AN

ﬁ:m:ﬁmmm%'

0.030

l‘" o762 "
0.003 -0.011 0.088-0.096
@076-0279) — (2.250-2.450)

20 Lead Small Outline, Wide (WP)
0,5 =100°C/W
0yc = 50° C/W

E&
| [t

0.009-0.012
(0 229 -0. 305)

MNAXI




Package Information

- 0970
| sy "N 1 —Lenn
E— 0025
4 I @ oem
U ooooOoooou
770~ 0.290 - 0320
| < 0.060 £0.005 0125 l7356 8.128)

{ > [* i52az0.20) eV
0.160 _ ,
4.064) MAX ﬁ n°-1n° ‘
T 0.008 - 0012
0.020 - 0070 j (0.203 - 0.305)
0508 -1.178 uma 20002 395+ (mzs
0100 + 0.010 {0.457 £ 0.051) {9.779 £ 0.635)

2540 0254)

20 Lead CERDIP (JP)

6,5 = 90°C/W
0,c = 40°C/W
1010
—
(75.658) MAX-
o 0485 .
i LEAD #1
V4
A rarararacrma oo c1 il
0.050
o~ (.27 FAD
| S | SN [ SN [ Sy S— | U g —
—> L— BN,
0.020 - 0.060 o e 00800005 7508 M.
{0.508 -1.524) (1:27010'.127) TYP. l >
0.165 — 1
_l, (4191) MAX. !
| 0.008 -0.015
[+ [@.203-0.381)
0.125-0.200 _,“ 0.015-0.023 ﬂ10010l!1ﬂ |4____, 0.300 pE.
R “— 03810584 [2'540£0.250) 620

20 Lead Ceramic Sidebraze (DP)
0, = 85°C/W
0yc = 35°C/W

A-17
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Package Information

0.045 0.050

—>» |[*— —» |*———B .
1143 1270 5 — %
0.045 —|—LEAD #1
1143 L_
) [ [
( o
0.018
q h o018
T d h 0.045 0.457 "EF
0354 + 0005 by 0.320 + 0.005
i g 8992 + 0127 8.128 + 0.127
0 i
O [ l
uuuuu | ——l
0.028 ‘ | 0.020
0028 —» 2229 min
o 0390 £ 0005 ’[ 0.508
9.906 £ 0127
0.101 = 0.005
2565 + 0.127
0.172 + 0.005
4.369 + 0.127

20 Lead Plastic Chip Carrier (Quad Pak) (QP)
0,5 = 110°C/W
6,c = 50°C/W

LEAD #1 CHAMFER
0.350 + 0.008 0.020

1270 MIN '8.890 £ 0.203 0.508 C REF

0.335 + 0.002
5. 080 8.509 + 0.051

0.050 + 0.005

1270 = 0.121T— —4— 0229 £ 0152 0040 C REF
0.025 + oooa 1.016 (3 PLCS)
0.635 £ 0.076 0035 0.085 + 0.008
2159 + 0.203
0.015 + 0.007
0.381 £ 0.178 ¥
0.060 + 0.005 0.072 + 0.008
1542 + 0127 1.829 + 0.203

20 Leadless Chip Carrier (LP)

0,a = 140°C/W
BJC = 450C/W
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Package Information

_1470

@1.33g) "AX "|

nnnnnnnnnnn

LEAD #1

0.540 + 0.005
(137116 £ 0.127)

0 030-0.110
(0.762 - 2.794)

oY

uuuuuuuuuuu

0050+ 0015 |
1270 0391} ogs  0800-0620
0.150 + 0.005 76y (15240-15748)

3810£0.127) I

01y,

AT

0020
jo508 "N

0.009 - 0.015
(0-229 - 0.381)

Et

ﬁlgﬂrzg\,

0.125

—>“<—[| 270]

T

(3.179)

0025

0018 + 0.003 - 0.625
Typ. 01000010 _0015
[U 457 + 0075] [2 540 + 0. 254, “53—75-—0-5—35
U3Bl|

28 Lead Plastic DIP (P1)

0, = 110°C/W

8,c = 50°C/W
AAAAAARAAAAAAH
BEUE At o= Tosi
HHHHMHHHHHM"—L
_,IL_mn:nu_- R iz B

{18.085)

< 0712 gy ,

(2 337—2 642) —p

4 N

0.015
(0.381)
30 _so

—» |<— 0030,
(0.762) 0.003-0.011
(@076=0.279)

éﬁmmn:umqnm)_t

4

_t
7\4

0.009-0.012 n1z
{0.220-0.305)

0,053
ii.3a6 "

T ~

0.088 -0.096
(2.250 - 2.450)

28 Lead Small Outline, Wide (WI)

AKXV

0,4 = 80°C/W
0, = 45°C/W
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Package Information

A-20

a1 r1r

T an JO os |

o ra

c/— . 270)

| S [ VRN [ NN SN R SN g NN NN R S | — ) g N g = —
0.005
—b L-WMIN.
121 —p ?usu 0.005_1yp.
0.020 - 0.060 (1.270+0.127)

(0.508 - 1.524)

_Ar—f_—
E,..

;|4

0.125-0.200 ’ L’

"~ {3.175-5.080)

0.015-0.023
(0.381-0.584)

1470
I" T g W )
0.025
0530 - 0.550_ " j0.635) FAD
{13.462 - 13.970) i
0100 “__
MAX -
2580 0560 0520
0.125 {14986 - 15.748)
o ™ [ug;'gu TvP. @175 MIN ~—
0°-10°
R
0020 - 0.070 T ’—»L —f je—
{0.508 - 1.778) _0.685+ 0.025
00185 0002 {17.300 = 0.635]
{0.457 £ 0.051) 0.100 + 0.010
2540 = 0.254)
28 Lead CERDIP (JI)
0yp = 55°C/W
0,c = 20°C/W
> 1.430
5 (-35_3—) MAX. L=
0.520  MAX.
(13.208) 3. LEAD #1
X

RAD.

lg— 0.598

(130 Wax.—

[

0.100 +0.010
(z 540 + 0.254)

28 Lead Ceramic Sidebraze (DI)

0,p = 50°C/W
0,c = 15°C/W

—Wﬂw T
U S (z—nsTiuim)

0.008 -0.015

0,600
(15 240) REF. "’|

VAKX




LEAD #1

(1.143)

0.050
e A
| A v

0.045

(1.143)
g i 3 1 0z
g ————(10.668 + 0.127)
l‘ uuuuuuu : gy
0.490 + 0.005 >I>’ &_g%
(12.446 £ 0.127)
0102
(2.591)
- s = 007
28 Lead Plastic Chip Carrier (Quad Pak) (Ql)
0,5 = 100°C/W
0,c = 45°C/W

Package Information

AKXV
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Alabama

Electronic Manufacturers’
Agents

309 Jordan Lane, N. W.
Huntsville, AL 35805
Tel: (205) 830-4030
Telex: 62903235

FAX: (205) 830-1947
Arizona

Techni Source Inc.
4665 S. Ash Avenue
Suite 11

Tempe, AZ 85282
Tel: (602) 730-8093
FAX: (602) 820-4094
Arkansas

See Southern States
Marketing, Richardson, TX
California

Mesa

7525 Convoy Court
San Diego, CA 92111
Tel: (619) 278-8021
FAX: (619) 576-0964
Pro Associates Inc.
890 Saratoga Ave.
San Jose, CA 95129
Tel: (408) 248-5300
FAX: (408) 244-7939
Select Electronics
14730 Beach Blvd.
Suite F

La Mirada, CA 90638
Tel: (714) 739-8891
Telex: 910-596-2818
FAX: (714) 739-1604

Colorado

Parker Webster Co.
10230 S. Progress Way
Parker, CO 80134

Tel: (303) 841-4888
Telex: 910-320-2274

FAX: (303) 841-8440
Connecticut

ConnTech Sales

182 Grand Street

Suite 324

Waterbury, CT 06702

Tel: (203) 754-2823

FAX: (203) 573-0538
Florida

Conley & Associates
1750 West Broadway Street
Suite 222

Oviedo, FL 32765

Tel: (407) 365-3283

FAX: (407) 365-3727
Georgia

Electronic Manufacturers’
Agents

620 Colonial Park Drive
Roswell, GA 30075

Tel: (404) 992-7240
Telex: 62915279

FAX: (404) 993-3426
Idaho

Boise, Idaho area

See Parker-Webster Co., UT
E.S. Chase

9900 S.W. Wilshire Street
Suite 200

Portland, OR 97225

Tel: (503) 292-8840

FAX: (503) 292-8827

AKXV

Hlinois

Heartland Technical
Marketing, Inc.

3315 W. Algonquin Road
Rolling Meadows, IL 60008
Tel: (312) 577-9222

FAX: (312) 577-0325
Indiana

EMCI

4470 N. College Avenue
Indianapolis, IN 46205
Tel: (317) 921-3450

FAX: (317) 921-3459

lowa

Dy-Tronix

23 Twixt Town Road N.E.
Cedar Rapids, |A 52402
Tel: (319) 377-8275
FAX: (319) 377-9163
Kansas

Dy-Tronix

5001 College Bivd.
Suite 106

Leawood, KS 66211

Tel: (913) 339-6333
FAX: (913) 339-9449
Dy-Tronix

1999 Amidon

Suite 322

Wichita, KS 67203

Tel: (316) 838-0884
Telex: 629-14-257

FAX: (316) 377-9163

Louisiana
See Southern States
Marketing, Richardson, TX

Maryland

Micro-Comp

1421 S. Caton Avenue
Baltimore, MD 21227
Tel: (301) 644-5700
Telex: 510-600-9460
FAX: (301) 644-5707
Massachusetts

Kanan Associates

123 Highland Avenue
Needham, MA 02194
Tel: (617) 449-7400
Telex: 710-497-2235
FAX: (617) 449-7407
Michigan

A. Blumenberg & Assoc., Inc.
25900 Greenfield Road
Suite 242

Oak Park, M| 48237
Tel: (313) 968-3230
Telex: 224-120

FAX: (313) 968-3239
Minnesota
Professional Sales Industries
7732 W. 78th Street
Minneapolis, MN 55435
Tel: (612) 944-8545
FAX: (612) 944-6249
Mississippi

See Electronic Manufacturers
Agents, Huntsville, AL

Missouri

Dy-Tronix

3407 Bridgeland Drive
Bridgeton, MO 63044
Tel: (314) 291-4777
FAX: (314) 291-3861

Montana
See Westerberg & Associates
Portland, OR

Nebraska

See Dy-Tronix, Bridgeton, MO
Nevada

(Reno, Tahoe, area only)

See Pro Associates Inc.

San Jose, CA

New Hampshire
Kanan/North

118 West River Road
Hookset, NH 03106
Tel: (603) 645-0209
FAX: (603) 645-0034
New Jersey

Emtec Sales, Inc.

299 Ridgedale Avenue
East Hanover, NJ 07936
Tel: (201) 428-0600
Telex: 710-994-4867
FAX: (201) 428-9594

TAl Corporation

12 S. Black Horse Pike
Bellmawr, NJ 08031

Tel: (609) 933-2600
FAX: (609) 933-3329
From Philadelphia Area:
Tel: (215) 627-6615

New Mexico

Techni Source Inc.
1204 Georgia N.E.
Albuquerque, NM 87110
Tel: (505) 268-4232
FAX: (505) 268-0451
New York

Nycom, Inc.

10 Adler Drive

East Syracuse, NY 13057
Tel: (315) 437-8343
Telex: 510-601-9211

FAX: (315) 437-1208

North Carolina

Electronic Manufacturers’
Agents

6604 Six Forks Road
Suite 204

Raleigh, NC 27609

Tel: (919) 846-6888

FAX: (919) 847-7360

Ohio

The Lyons Corporation
4812 Frederick Road
Suite 101

Dayton, OH 45414

Tel: (513) 278-0714

Telex: 810-459-1754

FAX: (513) 278-3609

The Lyons Corporation
4615 W. Streetsboro Road
Richfield, OH 44286

Tel: (216) 659-9224

Telex: 810-427-9103

FAX: (216) 659-9227

The Lyons Corporation
248 N. State Street
Westerville, OH 43081
Tel: (614) 895-1447
Oklahoma

See Southern States
Marketing, Richardson, TX

Maxim U.S. Sales Representatives

Oregon

E.S. Chase )
9900 S.W. Wilshire Street
Suite 200

Portland, OR 97225

Tel: (503) 292-8840

FAX: (503) 292-8827

Pennsylvania

(Pittsburg Area)

See Lyons Corporation,
Westerville, OH

South Carolina

Electronic Manufacturers’
Agents

6201 Glenridge Road
Charlotte, NC 28211

Tel: (704) 365-0547

East Tennessee

See Electronic Manufacturers’
Agents, Roswell, GA

West Tennessee

See Electronic Manufacturers’
Agents, Huntsville, AL
Texas

Southern States Marketing
1143 Rockingham

Suite 106

Richardson, TX 75080

Tel: (214) 238-7500

FAX: (214) 231-7662
Southern States Marketing
400 E. Anderson Lane
Suite 111

Austin, TX 78752

Tel: (512) 835-5822

FAX: (512) 835-1404

Southern States Marketing
5644 Westheimer
Dept. 308

Houston, TX 77056
Tel: (713) 960-9556
FAX: (713) 960-9706
Utah

Parker-Webster Co.
5330 S. 900 East
Suite 100

Murray, UT 84117
Tel: (801) 266-9939
FAX: (801) 266-9959
Virginia

See Micro-Comp,
Baltimore, MD
Washington

E.S. Chase

12015 115th Avenue, N.E.
Suite 215

Kirkland, WA 98034
Tel: (206) 823-9535
FAX: (206) 821-7257
Wisconsin

Heartland Technical
Marketing, Inc.
15350 W. National Avenue
Suite 110

New Berlin, WI 53151
Tel: (414) 796-1128
FAX: (414) 796-2780
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Alabama

Bell Industries

1031 Putnam Drive
Huntsville, AL 35816
Tel: (205) 837-1074
FAX: (205) 830-5598
Hall-Mark Electronics
4900 Bradford Drive
Huntsville, AL 35805
Tel: (205) 837-8700
FAX: (205) 830-2565
Pioneer

4825 University Square
Suite 1

Huntsville, AL 35816
Tel: (205) 837-9300
Telex: 810-726-2197
FAX: (205) 837-9358
Arizona

Anthem

1727 East Weber Drive
Tempe, AZ 85281

Tel: (602) 966-6600
FAX: (602) 966-4826

Bell Industries

140 S. Lindon Lane
Tempe, AZ 85281

Tel: (602) 966-7800
Telex: 910-950-0133
FAX: (602) 967-6584
Hall-Mark Electronics
4637 S. 36th Place
Phoenix, AZ 85040
Tel: (602) 437-1200
Telex: 910-950-0191
FAX: (602) 437-2348
California

Anthem

1040 East Brokaw Road
San Jose, CA 95131
Tel: (408) 295-4200
FAX: (408) 282-1542
Anthem

1 Oldfield

Irvine, CA 92718-2809
Tel: (714) 768-4444
FAX: (714) 380-4747
Anthem

9369 Carroll Park Drive
San Diego, CA 92121
Tel: (619) 453-9005
FAX: (619) 546-7893
Anthem

20640 Bahama Street
Chatsworth, CA 91311
Tel: (818) 700-1000
FAX: (818) 709-7639
Anthem

580 Menio Drive
Suite 8

Rocklin, CA 95677
Tel: (916) 624-9744
FAX: (916) 624-9750
Bell Industries

11095 Knott Avenue
Suite E

Cyprus, CA 90630
Tel: (714) 895-7801
Telex: 910-596-2362
FAX: (714) 891-4570
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California (continued)
Bell Industries
306 East Alondra Blvd.
Gardena, CA 90247
Tel: (213) 515-1800
Telex: 910-346-6336
FAX: (213) 777-3111

Ex. 306
Bell Industries
11812 San Vicente Blvd.
Los Angeles, CA 90049
Tel: (213) 826-6778
FAX: (213) 258-6932
Bell Industries
7450 Ronson Road
San Diego, CA 92111
Tel: (619) 268-1277
FAX: (619) 268-3733
Bell Industries
1829A DeHavilland Drive
Thousand Oaks, CA 91320
Tel: (805) 499-6821
Telex: 910-321-3799
FAX: (805) 499-6810
Bell Industries
4311 Anthony Court
Suite 100
Rocklin, CA 95677
Tel: (916) 652-0414
FAX: (916) 652-0403
Bell Industries
1161 North Fairoaks Avenue
Sunnyvale, CA 94089
Tel: (408) 734-8570
Telex: 910-339-9378
FAX: (408) 734-8875
Hall-Mark Electronics
3878 Ruffin Road
Suite B
San Diego, CA 92123
Tel: (619) 268-1201
Telex: 910-335-1279
FAX: (619) 268-0209

Hall-Mark Electronics

9420 Topanaga Canyon Blvd.

Chatsworth, CA 91331
Tel: (213) 217-8400
FAX: (213) 773-4555
Hall-Mark Electronics
14831 Franklin Avenue
Tustin, CA 92680

Tel: (714) 669-4100
FAX: (714) 730-0543

Hall-Mark Electronics
580 Menlo Drive
Suite 2

Rocklin, CA 95677
Tel: (916) 624-9781
FAX: (916) 961-0922
Hall-Mark Electronics
1110 Ringwood Court
San Jose, CA 95131
Tel: (408) 432-0900
FAX: (408) 433-0745

Colorado

Anthem

373 Inverness Drive South
Englewood, CO 80112
Tel: (303) 790-4500
FAX: (303) 790-4532
Bell Industries

12421 West 49th Avenue
Wheat Ridge, CO 80033
Tel: (303) 424-1985
Telex: 910-938-0393
FAX: (303) 424-0932

Hall-Mark Electronics
12503 E. Euclid Drive
Suite 20

Englewood, CO 80111
Tel: (303) 790-1662
FAX: (303) 790-4991
Connecticut
Lionex/Anthem

170 Research Parkway
Meriden, CT 06450
Tel: (203) 237-2282
FAX: (203) 237-6026

Hall-Mark Electronics

691 Business Park

Bldg. #3

615 West Johnson Avenue
Cheshire, CT 06410

Tel: (203) 271-2844

FAX: (208) 272-1704

Pioneer

112 Main Street

Norwalk, CT 06851

Tel: (203) 853-1515

Telex: 710-468-3373

FAX: (203) 838-9901
Fiorida

Bell Industries

600 South-North Lake Blvd.
Suite 100

Altamonte Springs, FL 32701
Tel: (407) 339-0078

FAX: (407) 339-0139

Bell Industries

638 S. Military Trail
Deerfield Beach, FL 33442
Tel: (305) 421-1997

FAX: (305) 421-5705

Bell Industries

10810 72nd Street N.
Suite 203

Largo, FL 33543

Tel: (813) 541-4434

FAX: (813) 546-6418
Hall-Mark Electronics
15301 Roosevelt Blvd.
Suite 303

Clearwater, FL 34620

Tel: (813) 530-4543

FAX: (813) 530-3865

Hall-Mark Electronics
7648 Southland Blvd., #100
Orlando, FL 32809
Tel: (305) 855-4020
FAX: (305) 855-4020
Ex. 34

Hall-Mark Electronics

3161 S.W. 15th Street
Pompano Beach, FL 33069-4806
Tel: (305) 971-9280

FAX: (305) 971-9339

Maxim U.S. Franchised Distributors

Florida (continued)
Pioneer

337 South-North Lake Blvd.
Suite 1000

Altamonte Springs, FL 32701
Tel: (305) 834-9090
Telex: 810-853-0284
FAX: (305) 834-0865
Pioneer

5500 Rio Vista Drive
Clearwater, FL 34620
Tel: (813) 536-0445
FAX: (813) 531-5037
Pioneer

674 S. Military Trail
Deerfield Beach, FL 33441
Tel: (305) 428-8877
Telex: 510-955-9653
FAX: (305) 481-2950
Georgia

Bell Industries

3020 A Business Park Drive
Norcross, GA 30071
Tel: (404) 662-0923
FAX: (404) 449-6901
Hall-Mark Electronics
6410 Atlantic Blvd.
Suite 115

Norcross, GA 30071
Tel: (404) 447-8000
FAX: (404) 448-9654
Pioneer

3100 Northwoods Place
Suite F

Norcross, GA 30071
Tel: (404) 448-1711
Telex: 810-776-4515
FAX: (404) 446-8270
Hlinois

Lionex/Anthem

180 Crossen Avenue
Elk Grove Village, IL 60007
Tel: (312) 640-6066
FAX: (312) 640-6302
Bell Industries

515 Busse Road

Elk Grove Village, IL 60007
Tel: (312) 640-1910
Telex: 910-223-4519
FAX: (312) 640-0474
Bell Industries

730 W. Killarney
Urbana, IL 61801

Tel: (217) 328-1077
FAX: (217) 328-1148
Hall-Mark Electronics
210 Mittel Drive
Wooddale, IL 60191

Tel: (312) 860-3800
FAX: (312) 860-0239
Pioneer

2171 Executive Drive
Suite 200

Addison, IL 60101

Tel: (312) 495-9680
FAX: (312) 495-9831
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Maxim U.S. Franchised Distributors (continued)

Indiana

Bell Industries

3433 E. Washington Blvd.
Fort Wayne, IN 46801
Tel: (219) 423-3422
Telex: 910-997-0701

FAX: (219) 424-2433

Bell Industries

5230 West 79th Street
Indianapolis, IN 46268
Tel: (317) 875-8200
FAX: (317) 875-8219
Hall-Mark Electronics
4275 W. 96th Street
Indianapolis, IN 46268
Tel: (317) 872-8875
FAX: (317) 876-7165
Pioneer

6408 Castleplace Drive
Indianapolis, IN 46278
Tel: (317) 849-7300
Telex: 810-260-1794
FAX: (317) 842-5998

lowa

Bell Industries

1221 Park Place N.E.
Cedar Rapids, |1A 52402
Tel: (319) 395-0730
Telex: 751-093

FAX: (319) 395-9761
Kansas

Hall-Mark Electronics
10809 Lakeview Drive
Lenexa, KS 66215

Tel: (913) 888-4747
FAX: (913) 888-0523
Pioneer

10551 Lackman Road
Lenexa, KS 66215

Tel: (913) 492-0500
FAX: (913) 492-7832
Maryland
Lionex/Anthem

9020A Mendenhall Court
Columbia, MD 21045
Tel: (301) 995-6640
FAX: (301) 381-4379
Hall-Mark Electronics
10240 Old Columbia Road
Columbia, MD 21046
Tel: (301) 988-9800
FAX: (301) 381-2036
Pioneer

9100 Gaither Road
Gaitherburg, MD 20877
Tel: (301) 921-0660
FAX: (301) 921-4255
Massachuseits
Lionex/Anthem

36 Jonspin Road
Wilmington, MA 01887
Tel: (508) 657-5170
FAX: (508) 657-6387
Hall-Mark Electronics
6 Cook Street
Pinehurst Park
Billerica, MA 01821
Tel: (617) 935-9777
Telex: 710-348-0617
FAX: (617) 667-4129

VAKX

Massachusetts (continued)
Pioneer

44 Hartwell Avenue
Lexington, MA 02173
Tel: (617) 861-9200
Telex: 710-326-6617
FAX: (617) 863-1547
Michigan

Bell Industries

814 Phoenix Drive

Ann Arbor, MI 48104
Tel: (313) 971-9093
FAX: (313) 971-9178
Hall-Mark Electronics
38027 Schoolcraft
Livonia, M| 48150

Tel: (313) 462-1205
FAX: (313) 462-1830
Pioneer

4505 Broadmoor Avenue, S.E.
Grand Rapids, MI 49508
Tel: (616) 698-1800
Telex: 510-600-8456
FAX: (616) 698-1831
Pioneer

13485 Stamford
Livonia, M| 48150

Tel: (313) 525-1800
Telex: 810-242-3271
FAX: (313) 427-3720
Minnesota
Lionex/Anthem

10025 Valley View Road
Suite 160

Eden Prairie, MN 55344
Tel: (612) 944-5454
FAX: (612) 944-3045
Hall-Mark Electronics
10300 Valley View Road
Suite 101

Eden Prairie, MN 55344
Tel: (612) 941-2600
FAX: (612) 941-5778
Pioneer

7625 Golden Triangle Drive
Suite G

Eden Prairie, MN 55344
Tel: (612) 944-3355
Telex: 910-576-2738
FAX: (612) 944-3794

Missouri

Hall-Mark Electronics
3783 Rider Trail South
Earth City, MO 63045
Tel: (314) 291-5350
FAX: (314) 291-0362

New Jersey
Lionex/Anthem

311 Route 46 West
Fairfield, NJ 07006
Tel: (201) 227-7960
FAX: (201) 227-9246

Hall-Mark Electronics
107 Fairfield Road
Suite 1B

Fairfield, NJ 07006
Tel: (201) 575-4415
FAX: (201) 882-9398

New Jersey (continued)
Hall-Mark Electronics
11000 Midlantic Drive
Mt. Laurel, NJ 08054
Tel: (609) 235-1900
FAX: (609) 235-3381
Nu Horizons

39 Route #46

Pine Brook, NJ 07058
Tel: (201) 882-8300
FAX: (201) 882-8398
Pioneer

45 Route #46

Pine Brook, NJ 07058
Tel: (201) 575-3510
Telex: 710-734-4382
FAX: (201) 575-3454
New Mexico

Bell Industries

11728 Linn N. E.
Albuquerque, NM 87123
Tel: (505) 292-2700
Telex: 910-989-0625
FAX: (505) 275-2819
New York
Lionex/Anthem

400 Oser Avenue
Hauppauge, NY 11788
Tel: (516) 273-1660
FAX: (516) 273-1823
Hall-Mark Electronics
101 Comac Street
Ronkonkoma, NY 11779
Tel: (516) 737-0600
FAX: (516) 737-0838

Nu Horizons

6000 New Horizons Bivd.

Amityville, NY 11701
Tel: (516) 226-6000
FAX: (516) 226-6140
Nu Horizons

P.O. Box 167

100 Bluff Drive

E. Rochester, NY 14445
Tel: (716) 248-5980
FAX: (716) 248-9132

Pioneer

840 Fairport Park
Fairport, NY 14450
Tel: (716) 381-7070
Telex: 510-253-7001
FAX: (716) 381-5955

Pioneer

68 Corporate Drive
Binghamton, NY 13904
Tel: (607) 722-9300
Telex: 510-252-0893

FAX: (607) 722-9562
Pioneer

60 Crossways Park West
Woodbury, NY 11797
Tel: (516) 921-8700
Telex: 510-221-2184

FAX: (516) 921-2143
Summit Distributors Inc.
916 Main Street

Buffalo, NY 14202

Tel: (716) 887-2800
Telex: 710-522-1692

FAX: (716) 887-2866

North Carolina
Hall-Mark Electronics
5234 Greens Berry Road
Raleigh, NC 27604

Tel: (919) 872-0712

FAX: (919) 878-8729

Pioneer

9401 A Southern Pine Bivd.
Charlotte, NC 28217

Tel: (704) 527-8188

Telex: 810-621-0366

FAX: (704) 522-8564

Pioneer

2810 Meridian Parkway
Suite 148

Durham, NC 27713

Tel: (919) 544-5400
FAX: (919) 544-5885
Ohio

Bell Industries

(Military Customers)
446 Windsor Park Drive
Dayton, OH 45459

Tel: (513) 434-8231
FAX: (513) 434-8103
Bell Industries
(Industrial Customers)
444 Windsor Park Drive
Dayton, OH 45459

Tel: (513) 435-8660
Telex: 810-459-1615
FAX: (513) 435-6765

Hall-Mark Electronics

5821 Harper Road

Solon, OH 44139

Tel: (216) 349-4632

FAX: (216) 248-4803

Hall-Mark Electronics

400 E. Wilson Bridge Rd., # S
Worthington, OH 43085

Tel: (614) 888-3313

FAX: (614) 888-0767

Pioneer

4800 E. 131st Street

Cleveland, OH 44105

Tel: (216) 587-3600

Telex: 810-421-0011

FAX: (216) 587-3906

Pioneer
4433 Interpoint Blvd. I B
Dayton, OH 45424 R —
Tel: (513) 236-9900

Telex: 810-459-1622

FAX: (513) 236-8133

Oregon

Anthem

9705 S.W. Sunshine Court

Suite 900

Beaverton, OR 97005

Tel: (503) 643-1114

FAX: (503) 626-7928
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Maxim U.S. Franchised Distributors (continued)

Oregon (continued)

Bell Industries

6024 S.W. Jean Road
Lake Oswego, OR 97035
Tel: (503) 635-6500
Telex: 910-455-8177

FAX: (503) 635-4095

Pennsylvania
Lionex/Anthem

Horsham Business Center
355 Business Center Drive
Horsham, PA 19044

Tel: (215) 443-5150

FAX: (215) 675-9875
CAM-RPC Electronics
620 Alpha Drive

RIDC Park

Pittsburgh, PA 15238

Tel: (412) 782-3770

Telex: 4974222

FAX: (412) 963-6210

Pioneer

261 Gibraltar Road
Horsham, PA 19044
Tel: (215) 674-4000
Telex: 510-665-6778
FAX: (215) 674-3107
Pioneer

259 Kappa Drive
Pittsburgh, PA 15238
Tel: (412) 782-2300
Telex: 710-795-3122
FAX: (412) 963-8255

Tennessee

Bell Industries

1661 Murfreesboro Road
Suite G

Nashville, TN 37217

Tel: (615) 367-4400

FAX: (615) 367-4540

Texas
Hall-Mark Electronics

12211 Technology Blvd.

Austin, TX 78727

Tel: (512) 258-8848
FAX: (512) 258-3777
Hall-Mark Electronics
11420 Pagemill Road
Dallas, TX 75243-5506
Tel: (214) 553-4300
FAX: (214) 553-4395
Hall-Mark Electronics
11333 Pagemill Road
P.O. Box 222035
Dallas, TX 75243

Tel: (214) 343-5000
FAX: (214) 343-5988
Hall-Mark Electronics
8000 Westglen
Houston, TX 77063
Tel: (713) 781-6100
FAX: (713) 953-8420
Pioneer

1826 Kramer Lane
Suite D

Austin, TX 78758

Tel: (512) 835-4000
Telex: 910-874-1323
FAX: (512) 838-9829
Pioneer

13710 Omega Road
Dallas, TX 75244

Tel: (214) 386-7300
Telex: 910-860-5563
FAX: (214) 490-6419

McCI

West Peabody Office Park
83 Pine Street

Suite 112

West Peabody, MA 01960
Tel: (508) 535-7270

Telex: 710-248-0423

FAX: (508) 535-1601
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Texas (continued)
Pioneer

5853 Point West Drive
Houston, TX 77036

Tel: (713) 988-5555
Telex: 910-881-1606
FAX: (713) 988-1732
Utah

Anthem

1279 West 2200 South
Suite A

Salt Lake City, UT 84119
Tel: (801) 973-8555
FAX: (801) 973-8909
Bell Industries

6912 South 185 West
Suite B

Midvale, UT 84047-3756
Tel: (801) 255-9611
FAX: (801) 255-2477
Hall-Mark Electronics
2264 South 1300 West
West Valley City, UT 84119-1461
Tel: (801) 972-1008
FAX: (801) 972-3446
Washington

Anthem

5020-148th Avenue N.E.
Redmond, WA 98052
Tel: (206) 881-0850
FAX: (206) 885-4041

Washington (continued)
Bell Industries

8553 154th Avenue N.E.
Redmond, WA 98052
Tel: (206) 885-9963
Telex: 910-443-2482

FAX: (206) 867-5159
Wisconsin

Bell Industries

W227 N913 Westmound Drive
Waukesha, WI 53186

Tel: (414) 547-8879
Telex: 910-265-3665

FAX: (414) 547-6547
Hall-Mark Electronics
16255 W. Lincoln Avenue
New Berlin, WI 53151
Tel: (414) 797-7844

FAX: (414) 797-9259

Maxim U.S. Chip Distributors
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Australia

Veltek Pty. Ltd.

22 Harker Street

Burwood, Victoria 3125

Australia

Tel: (03) 754-7682

FAX: (03) 288-5473

Austria

"Axco

Lamezanstr. 10

1230 Vienna

Austria

Tel: (431) 61 06 20

Telex: 135701 Moor a

FAX: (431) 61 21 51

Belgium

Master Chips

Boulevard St. Lazare 4

1210 Bruxelles

Belgium

Tel: (322) 195 862

FAX (322) 217 9201

/Repr ves

Tech -Trek

4211 Kings Way

Suite 202

Burnaby

British Columbla Z5H 126,

Canada

Tel: (604) 439-1373

FAX: (604) 439-1367

Tech-Trek Ltd.

1015 Matheson Blvd.

Unit #6

Mississauga

Ontario L4W 3A4, Canada

Tel: (416) 238-0366

FAX: (416) 238-0319

Tech-Trek

148 Colonnade Road

Unit 13

Nepean

Ontario K2E 7R4, Canada

Tel: (613) 225-5161

FAX: (613) 723-1426

Tech-Trek

7033 Trans-Canada Hwy.

Suite 202

Ville St. Laurent

Quebec H4T 1S2, Canada

Tel: (514) 337-7540

FAX: (514) 337-7544

Canada/Distributors

Future Electronics

237 Hymus Blvd.

Pointe Claire

Quebec HIR 5C7, Canada

Tel: (514) 694-7710

Telex: 05-823-554/9
610-421-3251

FAX: (514) 695-3707

Future Electronics

Baxter Centre

1050 Baxter Road

Ottawa

Ontario K2C 3P2, Canada

Tel: (613) 820-8313

FAX: (613) 820-3271

VAKXV

Maxim International Sales Representatives

Canada/Distributors

(continued)

Future Electronics

82 St. Regis Crescent N.

Downsview

Ontario M3J 1Z3, Canada

Tel: (416) 638-4771

FAX: (416) 638-2936

Future Electronics

106 King Edwards St., East

Winnipeg

Manitoba R3H ON8, Canada

Tel: (204) 786-7711

Future Electronics

3220 5th Avenue, N.E.

Calgary

Alberta T2A 5N1, Canada

Tel: (403) 235-5325

FAX: (403) 248-0750

Future Electronics

1695 Boundary Road

Vancouver

cB:rmsh Columbia V5K 4X7,
an

Tel: (604) 294-1166

FAX: (604) 294-1206

Future Electronics

5312 Calgary Trail S.

Edmonton

Alberta T6H 4J8, Canada

Tel: (403) 438-2858

FAX: (403) 484-7103

Zentronics

8 Tilbury Court

Brampton

Ontario L6T 3T4, Canada:

Tel: (416) 451- 9600

FAX: (416) 451-8320

Zentronics

6815 Bth Street, N.E.

Suite 1

Cal ary

Alberta T2E 7H7, Canada

Tel: (403) 295-8838

FAX: (403) 295-8714

Zentronics

817 McCaffrey Street

Ville St. Laurent

Quebec H4T 1N3, Canada
Tel: (514) 737-9700

FAX: (514) 737-5212
Zentronics

155 Colonnade Road South
Units 17 & 18

Nepean

Ontario K2E 7K1, Canada
Tel: (613) 226-8840

FAX: (613) 226-6352
Zentronics

93-1313 Border

Unit 60

Winnipeg

Manitoba R3H 0X4, Canada
Tel: (204) 694-1957

FAX: (204) 633-9255

Canada/Distributors
(continued)

Zentronics

101-1222 Alberta Avenue
Saskatoon

Saskatchewan S7K 1R4,
Canada

Tel: (306) 955-2202

FAX: (306) 244-3731
Zentronics

1140 Bridgeport Road
Unit 108

Richmond ’
British Columbia V6X 172,
Canada

Tel: (604) 273-5575

FAX: (604) 273-2414
Denmark

Exatec A/S

Dortheavej 1-3

DK-2400 Copenhagen NV,
Denmark

Tel: (45-1) 19 10 22

Telex: 27 253 Exatec DK
FAX: (45-1) 19 31 20
Exatec A/S

Th. Erlksensve] 18 H

Box 58

DK-9640 Farso, Denmark
Tel: (45-8) 63 33 11

FAX: (45-8) 63 33 19
Finland

Turion OY

P.O. Box 51

SF-00711 Helsmkl Finland
Tel: (90) 372-144

Telex: (857) 124388 TURIO SF
FAX: (358)-0-373 558
France

A2M

8 Av. Charles De Gaulle
78150 Le Chesney

France

Tel: (39) 54 91 13

Telex: (842) 698-376F
FAX: (39) 54 30 61
Franelec

Z.| Les Glaises

6-8 Rue Ambroise Croizat
91120 Palaiseau, France
Tel: (1-69) 20 20 02

Telex: 600 061 F

FAX: (1-69) 20 74 69

Mustronic
BP78
78143 Velizy Cedex

F

Tel: (1 34) 65 90 44
FAX: (1-34) 65 96 93
Hong Kong

Tektron Elect. (HK Ltd.)
1702 Bank Centre

636 Nathan Road
Kowloon, Hong Kong
Tel: (3) 88 06 29

FAX: (3) 78 05 871

Hong Kong

(continued)

Dynatek Electromcs Limited
Unit 1, 7/FI

Hong Leong Industrial
Complex

4 Wang Kwong Street
Kowloon Bay, Hong Kong
Tel: (3) 79 66 689

FAX: (3) 79 66 109

India
Transcom Systems
106 Rakesh Deep
Gulmohar Enclave
Commercial Complex
New Delhi 11 00 49
India
Tel: (6) 86 2647
Telex: 3166019
FAX: (6) 26 778
Adtech Micro Systems
43120 Christy Street
Fremont, CA 94538
Tel: (415) 659-0756
Telex: 5106015944
FAX: (415) 659-9364
Israel
Contact Factory
Italy/Representatives
Micro Elit S.R.L.
Via Sardegna, 1
1-20146 Milano, Italy
Tel: (02) 46 90 444
Telex: (843) 33 42 84
FAX: (02) 4813-594
Micro Elit S.R.L.
Via Nicoln Marchese, 10
1-00141 Rome, lItaly
Tel: (06) 88 94 323
(06) 88 94 326
Telex: (843) 61 61 04
FAX: (06) 82 75 270

Italy/Distributors

Esco ltaliana

V.LE. F.LL. Casiraghi 355
1-20099 Sesto San Giovanni
(Milano)

Via Modena 1, ltaly

Tel: (02) 240- 9241/9251
Telex: (843) 32-2383

FAX: (02) 240-9255

Esco ltaliana

Bologna, ltaly

Tel: (051) 32 30 42
Esco Itallana

Roma,

Tel: (068) 39 56 48
Esco ltaliana

Torino, ltaly

Tel: (011) 20 51 384
Esco ltaliana

Vicenza, Italy

Tel: (0444) 46 355
Esco Veneto S.R.L.
36100 Vicenza

Viale Mazzini 131, Italy
Tel: (0444) 54 63 55
Japan/Representatives
Maxim Japan Co., Ltd.
Horizon 1 Bldg.,
3-30-16 Nishi-waseda
Shinjuku-Ku,

Tokyo 160, Japan

Tel: (03) 232-6141

FAX: (03) 232-6149

A-27




Japan/Distributors
Internix, Inc.

7-4-7 Nishi-shinjuku,
Shinjuku-Ku

Tokyo 160, Japan
Tel: (03) 369-1101
Telex: (781) J26733
FAX: (03) 366-8566

Microtek, Inc.

Itoh Bldg.

9-7-17 Nishi-Shinjuku
7-Chome
Shinkjuku-Ku

Tokyo 160, Japan

Tel: (03) 371-1811
Telex: J27466

FAX: (03) 369-5623
AMSC Co., Ltd.

6-7, Nakamachi 1-Chome
Musashino-Shi,

Tokyo 180, Japan

Tel: (03) 0422 54-6800
FAX: (03) 0422 54-6179
Sil-Walker, Inc.

Royal Bldg., 1-1
Shinjuku 5-Chome
Shinjuku-Ku,

Tokyo 160, Japan

Tel: (03) 341-3651
Telex: 02323398 Silwkr J
FAX: (03) 341-3974
Korea

J-Tek Corp.

6th Fl. Government Pension
Bidg.

24-3 Yoido-Dong
Young Dung Po-Ku
Seoul, Korea

Tel: (78) 28 039

FAX: (78) 48 391

Netherlands

Techmation Manudax
Electronics

Meerstraat 7a-NL-5473 AA
Heeswijk-Dinther
Netherlands

Tel: (31) 041 39 88 95
FAX: (31) 041 39 29 02

A-28

Norway

B.T. Hightech AS
Vestvollvn. 6

P.O. Box 190

N-2020 Skedsmokorset
Norway

Tel: (06) 87 93 30
Telex: 74683

FAX: (06) 87 90 00

Singapore

Electronic Resources Pte. Ltd.

17 Harvey Road #03-01
Singapore 1336

Tel: (65) 28 30 888
Telex: RS 56541 FRELS
FAX: (65) 28 95 327

South Africa

South Continental Devices
(PTY) Ltd.

5th Fl., Randover House
Dover Street

P. O. Box 56420 Pinegowrie
2123

Randburg, South Africa
Tel: (011) 789-2400

Telex: (960) 42 48 49

FAX: (011) 787-0831

Spain

Anatronic, S.A.

Avenida de Valladolid, 27
Madrid-8, Spain

Tel: (01) 542 44 55

Telex: (831) 47397 ATRN E
FAX: (01) 248 6975

Sweden

Egevo Elektronik AB

P.O. Box 8100

S-163 08 Spanga, Sweden
Tel: (46-8) 795 96 50

FAX: (46-8) 795 78 83
Switzerland

Laser & Electronic Equipment
Eierbrechtstrasse 47
CH-8053 Zurich, Switzerland
Tel: (01) 55 33 30

Telex: (845) 816801 LAA CH
FAX: (01) 55 34 58

Taiwan

5F

Sung Chang Road

P. O. Box 24-716

Taipei, Taiwan ROC

Tel: (02) 505 6345 505 6621
Telex: (785) 1403

FAX: (02) 501 6026

World Peace Industrial Co. Ltd.
1. 309

Maxim International

United Kingdom/
Representatives

Maxim UK Ltd.

21C Horseshoe Park
Pangbourne

Reading RG8 7JW
United Kingdom

Tel: (07) 357-5255

Telex: 94070736 MXIM G
FAX: (07) 357-5257

United Kingdom/Distributors
Dialogue Distribution, Ltd.
Wicat House

403 London Road
Camberley, Surrey GU15 3HL
United Kingdom

Tel: (0276) 68 20 01

Telex: (851) 858944 DIALOG
FAX: (0276) 68 37 22

Kudos Electronics Ltd.
Suttons Park Industrial Estate
Unit 55

London Road

Reading, Berkshire RG6 1AZ
United Kingdom

Tel: (0) 734 35 10 10

Telex: 847575

FAX: (0) 734 35 10 30

2001 Electronic Components
Woolners Way

Stevenage

Herts SG13AJ

United Kingdom

Tel: (0438) 74 2001

FAX: (0438) 74 2002

Thame Components, Ltd.
Thame Park Road

Thame, Oxon OX9 3XD
United Kingdom

Tel: (084) 421-4561, 448-4421
Telex: (851) 83 79 17

FAX: (084) 421-7185

Sales Representatives (continued)

West Germany
Spezial-Electronic KG
Karl-Schmid-Str. 8

D-8000 Muenchen 2

West Germany

Tel: (089) 42 93 33

Telex: (841) 89 84 93 SPEZ D
FAX: (089) 42 81 37

Spezial-Electronic KG
Kreuzbreite 14

D-3062 Bueckeburg

West Germany

Tel: (05) 722-2030

Telex: (841) 971 624 SPEZ D
FAX: (05) 722-203120
Spezial-Electronic KG

Dr. Adolph Schneider Strasse 11
D-7090 Ellwangen

West Germany

Tel: (07) 961-4047

Telex: (841) 74712 SPEZ D
FAX: (07) 961-6030

Maxim GmbH

Sandstrabe 21

8000 Muenchen 2

West Germany

Tel: (089) 523-4083

FAX: (089) 523-6622

AKX/
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