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1 Why is low ON-resistance important?

Analog switches are used for many applications like power-routing or audio and video signal
routing. All these different applications require different performance parameters of the switches,
but it is often most important to keep the maximal ON-resistance as low as possible, to achieve
almost no energy losses during throughput.

The second most important parameter is the ON-resistance flatness. The flatness is defined as
difference of the maximal ON-resistance and minimal ON-resistance for the whole voltage
throughput domain. Especially the audio applications require low flatness values, because the
flatness causes harmonic distortion that should be kept as low as possible.

2 How low can ON-resistance be?

Most analog switches consist of the big PMOS and NMOS transistor in parallel, a so called T-gate.
These two transistors are responsible for the ON-resistance.

To achieve very low resistance and flatness for analog switches, there are two important
parameters. For both PMOS and NMOS, the size should be as big as possible, and its voltage
thresholds should be as low as possible. Twice as big transistors should have half the resistance,
but they also cost double the price in production. Smaller thresholds would improve flatness. The
resistance peak (maxima) on the left side is caused by the NMOS threshold and the resistance
peak (maxima) on the right side is caused by the PMOS threshold. But the technology processes
with lower transistor thresholds are more expensive too.

One must also to take into account during the design process of analog switches the different
parasitic resistances of packages (like bond wires), connections, contacts and special transistor
layout parasitic resistances. In practice these parasitic resistances can be a few hundreds of
mOhm, so they can be even bigger than the transistors resistances.

3 AS1746 — An example with low ON-resistance

The ON-resistance of the AS1746 is very low and is presented in Fig. 1. Although parasitic
resistances are a few hundreds of mOhm, the resistance of the whole chip including parasitic
resistances is typically 250 mOhm for 5V supply, and 300 mOhm for 3V supply (Fig. 1 and 2). The
ON-resistance flatness is less than 50 mOhm.

ams Application Note, Confidential Page 3
[v0-10] 2014-Jul-18 Document Feedback



AS1746  [Short Title]

045
0.40
0.35
_ _ﬁ\&h TAME = +85°C
= 0.30 E— e
[»
—
(1
0.25 B —
TAME = +25°C
0.20 —
— ] i ]
TAME = -40"C
0.15 !
0 1 2 3 - =
ch M
Figure 1: ON Resistance of the AS1746 for supply of 5V
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Figure 2: ON Resistance of the AS1746 for supply of 3V
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4 How fast is this low resistive switch?

The AS1746 has very big transistors that make resistance very low. To turn on and off these
transistors a big driver is needed.

Fig. 3 shows the switching times of the AS1746. For higher supply voltage the turn on time is about
20 ns, and the turn off time is about 10 ns. Turn off time is always shorter, as to be able to have a
feature break before make, which means that for double switches always one switch is turned of
and then another switch is turned on. Typical break before make time is 2 ns.
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Figure 3: Switching times of AS1746
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5 Contact Information

Buy our products or get free samples online at:

www.ams.com/ICdirect

Technical Support is available at:

www.ams.com/Technical-Support

Provide feedback about this document at:

www.ams.com/Document-Feedback

For further information and requests, e-mail us at:

ams_sales@ams.com

For sales offices, distributors and representatives, please visit:

www.ams.com/contact

Headquarters

ams AG
Tobelbaderstrasse 30
8141 Unterpremstaetten

Austria, Europe

Tel: +43 (0) 3136 500 0
Website: www.ams.com
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6 Copyrights & Disclaimer

Copyright ams AG, Tobelbader Strasse 30, 8141 Unterpremstaetten, Austria-Europe. Trademarks
Registered. All rights reserved. The material herein may not be reproduced, adapted, merged,
translated, stored, or used without the prior written consent of the copyright owner.

Information in this document is believed to be accurate and reliable. However, ams AG does not
give any representations or warranties, expressed or implied, as to the accuracy or completeness of
such information and shall have no liability for the consequences of use of such information.

Applications that are described herein are for illustrative purposes only. ams AG makes no
representation or warranty that such applications will be appropriate for the specified use without
further testing or modification. ams AG takes no responsibility for the design, operation and testing
of the applications and end-products as well as assistance with the applications or end-product
designs when using ams AG products. ams AG is not liable for the suitability and fit of ams AG
products in applications and end-products planned.

ams AG shall not be liable to recipient or any third party for any damages, including but not limited
to personal injury, property damage, loss of profits, loss of use, interruption of business or indirect,
special, incidental or consequential damages, of any kind, in connection with or arising out of the
furnishing, performance or use of the technical data or applications described herein. No obligation
or liability to recipient or any third party shall arise or flow out of ams AG rendering of technical or
other services.

ams AG reserves the right to change information in this document at any time and without notice.
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7 Revision Information

Changes from 0.1 to current revision 1-10 (2014-Jul-18)

Content updated to latest ams design

Note: Page numbers for the previous version may differ from page numbers in the current revision.
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