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Introduction
Analog input signals which originate externally to a system can 
be destructive to a multiplexer for several reasons:

1. Analog signals may be present while the MUX power sup-
plies are off.

2. The signal lines may receive induced voltage spikes from 
nearby sources.

3. Static electricity may be introduced on the signal lines by per-
sonnel or equipment.

4. Grounding problems are frequent; AC power line voltages at 
high impedance can appear on the signal lines. Signal lines 
can be accidentally shorted to other voltage sources.

Each of these situations are common in data acquisition, 
telemetry, and process control systems. In each case, a voltage 
at the multiplexer input exceeds the rail voltage. Without current 
limiting, this voltage will degrade or destroy the device.

Protection Methods
Any conventional CMOS multiplexer can be protected against 
overvoltage destruction by external resistor- diode networks 
which limit input current to a safe level. Such networks are 
expensive, however, both in cost and in circuit board space. 
Another drawback is the output signal corruption that 
accompanies an overvoltage - regardless of which input is 
selected. This occurs due to parasitic bipolar transistors within 
the multiplexer which turn on during overvoltage.

A few multiplexers feature built-in overvoltage protection, 
designed to eliminate the external networks. The protection 
capability varies widely among these devices, however. Some 
offer very slight advantages over ordinary multiplexers while 
others withstand wide voltage extremes. Unfortunately, nearly 
all suffer from the same output signal corruption problem 
described above.

Intersil overvoltage protected multiplexers, Hl-506A/507A/ 
508A/509A/546/547/548/549, are exceptions to this rule. 
During overvoltage, active protection circuitry automatically 
shuts off the parasitic transistor, thereby preventing output 
signal corruption. These devices will withstand a continuous 
voltage on any one input of 20 Volts greater than either supply 
(this limitation is due only to temperature rise considerations at 
maximum ambient) and have withstood simulated static 
discharge conditions of greater than 4,500 Volts.

It should be emphasized that only the Hl-506A through 509A, 
and HI-0546 through HI-0549, (and exact equivalents from 
authorized alternate suppliers) will have this kind of protection 
necessary for inputs from the outside world. Certain CMOS 
process improvements, such as “floating body” and “buried 
layer” do help minimize one failure mode (latchup) but will still 
fail under excess voltage or current conditions prevalent in this 
type application.

A simplified equivalent circuit of the internal protection network 
is shown in Figure 1.

This will help answer the question of what happens when the 
supplies are turned off, but input signals are present. If the 
supplies are shorted to ground, then the inputs will have about 
1k impedance to ground. If the supplies are open circuit, then 
the most positive and most negative inputs will act as supplies 
to the multiplexer.

Under normal operating conditions, internally protected 
multiplexers have one difference from the unprotected versions 
- ON resistance is necessarily higher because of the added 
series current limiting resistor. However, to achieve the same 
degree of protection with conventional devices, the same 
resistance must be added externally, plus external diodes 
which would add to the effective leakage currents.

Conventional unprotected multiplexers are suitable for systems 
where the MUX inputs come from sources within the 
equipment, such as from op amps powered by the same ±15 
volt supplies. The Hl-506/507/1818A/1828Aare intended for 
this type system. They are entirely free of any latch-up 
tendency, which have plagued some other types, even in these 
more benign applications. They are also free of the 
performance compromises which have accompanied some 
attempts to cure the latch-up problem.
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FIGURE 1. SIMPLE EQUIVALENT CIRCUIT OF THE 
INTERNAL PROTECTION NETWORK
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for 

the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by 

you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or 

arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application 

examples. 

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by 

you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the 

product’s quality grade, as indicated below.

 "Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic 

equipment; industrial robots; etc.

 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

 Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are 

not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause 

serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all 

liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s manual or 

other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the 

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation 

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified 

ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a 

certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 

Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury 

or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult 

and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and 

sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics 

products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable 

laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws 

or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or 

transactions.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third 

party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1)  “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2)  “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.


