
 ATMX150RHA
 MUX8RHA 8-Channel Analog Multiplexer

Introduction
MUX8RHA is a 8-channel, digitally controlled, analog multiplexer. It is power supplied with vdddig (1.8V or 3.3V) for
its control part and vddana (3.3V) for its internal switches. The analog input voltages, on the pins ai33in0, ai33in1...7
can vary from 0V to vddana.

Table 1. Parameters and Values

Parameter Value

Supply voltages 1.8V or 3.3V (vdddig)

3.3V (vddana)

Placement Core

Height 291.2 µm

Width 100.8 µm
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1. Pin Description
The following figure and table explains the pin details of MUX8RHA.

Figure 1-1. Pinout Diagram

Table 1-1. Pin Descriptions

Name Direction Related Supply Description Fanin/Fanout

vdddig power NA Digital 1.8V or 3.3V
power supply

(equal to the core
supply voltage)

NA

vssdig ground NA Digital ground NA

vddana power NA Analog 3.3V power
supply

NA

vssana ground NA Analog ground NA

ai33in0…7 input vddana Analog inputs See the equivalent
circuits on ON and
OFF Channel
Equivalent Circuits.

i33sel<2:0> input vdddig Channel selection
pins

0.03 pF

i33onmx input vdddig Active high MUX
enable

0.03 pF

ao33outmux output vddana Analog output See the equivalent
circuits on ON and
OFF Channel
Equivalent Circuits.
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2. Functional Description
The following table lists the truth table details.

Table 2-1. Truth Table

i33onmx i33sel<2:0> ON Channel

0 xxx NONE

1 000 ai33in0

1 001 ai33in1

1 010 ai33in2

1 011 ai33in3

1 100 ai33in4

1 101 ai33in5

1 110 ai33in6

1 111 ai33in7

To avoid channel shortcuts, it is recommended to select the ON channel when i33onmx = 0.

Figure 2-1. Timing Diagram

min toff = 1 ns

min tsel = 9 ns

 ATMX150RHA
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3. Specifications
Junction temperature is Tj= (–55 ºC to 145 ºC), worst cases of power supply voltage and process unless otherwise
noted.

The following table lists the specifications of the analog multiplexer MUX8RHA alone, without its PnR parasitics,
primary I/O buffers, package, and board environment (important to consider in extracting the parameters from
measurements).

Table 3-1. Specifications

Code Parameter Conditions Min Type Max Unit

vdddig Digital power
supply voltage

1.8V voltage range

3.3V voltage range

1.65

3.0

1.8

3.3

1.95

3.6

V

vddana Analog power
supply voltage

3.3V voltage range 3.0 3.3 3.6 V

Ipeak Peak current on
vddana

vddana = 3.6V, vdddig = 1.95V — 7.3 7.6 µA/MHz

Ron (5) Switch ON
resistance

vddana = 3.0V, vdddig = 1.65V — 66 143 Ω

Canon (5) Analog input
capacitance

See the equivalent circuits are
on ON and OFF Channel
Equivalent Circuits.

— 207 264 fF

Cotton (5) Analog output
capacitance

See the equivalent circuits are
on ON and OFF Channel
Equivalent Circuits.

— 863 916 fF

Snout (5) Coupling
capacitance

See the equivalent circuits on 
ON and OFF Channel
Equivalent Circuits.

— — 24 fF

Cinoff (5) Analog input
capacitance

See the equivalent circuits
onON and OFF Channel
Equivalent Circuits.

— — 91 fF

Coutoff(5) Analog output
capacitance

See the equivalent circuits on 
ON and OFF Channel
Equivalent Circuits.

— — 787 fF

Di(5) Signal distorsion (1) Sine wave
signal

Co = 10 pF,
vddana = 3V

Fi = 200 KHz

Fi = 100 KHz

— — 0.03

0.02

%

Ct(5) Crosstalk between
any two
channels(2)

Ri = 50Ω, Ci =
5 pF

10 MHz

1 MHz

— — -85

-105

dB

Ri = 1 kΩ, Ci
= 5 pF

10 MHz

1 MHz

— — -60

-80

dB

Iso(5) OFF channel input/
output isolation(3)

Ro = 2.5 kΩ,
Co = 5 pF

10 MHz

1 MHz

— — -60

-80

dB

Idd Standby current i33onmx = 0 — — — 1 µA
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...........continued
Code Parameter Conditions Min Type Max Unit

Imax Channel max
current allowed to
avoid
electromigration

DC current (4) — — — 6 mA

PSRR Power Supply
Rejection Ratio

Noise on
vddana

10 MHz

1 MHz

1 KHz

1 Hz

— — –35

–55

–115

–115

dB

toff Time to disable all
the channels

— — 1 — — ns

tsel Time to activate a
channel

— — 9 — — ns

Notes: 
1. A sine wave of frequency Fi is injected in the selected channel. The sine wave amplitude is rail to rail and the

output ao33outmux is loaded with Co.
2. One channel is ON while the others are OFF with their inputs connected to Ri//Ci.
3. The channel is OFF with its output ao33outmux connected to Ro//Co.
4. A peak current of 18 mA is allowed on a channel.
5. The values that are given are not production-tested values. Normally, they are typical values, considering the

MUX8RHA design only, given for the benefit of the designer. These values are impacted by the IP integration
and must consider routing, die bonding, packaging, and board design.

Figure 3-1. ON and OFF Channel Equivalent Circuits
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Figure 3-2. Crosstalk Ct Measurement
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4. Radiation Hardness
The following table lists the radiation hardness details.

Table 4-1. Radiation Hardness

Parameter Conditions

TID ESCC22900 & Mil-Std 883 TM 1019

Input supply voltage vddana and
vdddig min, Tj = 25 °C, total dose
rate of 300 rad/h

100 kRads (Si) RHA-R

(tested 150 kRads (Si))

SEL ESCC 25100 & JESD57A

Input supply voltage vddana and
vdddig max and Tj = 125 °C

> 60 MeV.cm²/mg

SEU Input supply voltage vddana and
vdddig min and Tj = 25 °C

> 30 MeV.cm²/mg

 ATMX150RHA
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5. Typical Application
The following figure shows the typical application details.

Figure 5-1. Multiplexing Analog Inputs to an ADC

 ATMX150RHA
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6. Testability Requirements
Unless otherwise specified at the DSR, the analog multiplexer MUX8RHA must be tested at an appropriate speed to
evaluate its performances according to the analog input signal voltage range and frequency.

 ATMX150RHA
Testability Requirements
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7. Integration Guidelines
The following sections describe more about the integration guidelines.

7.1 Placement and General Rules
Wires used to connect the analog multiplexer must have the width equal to the pin width. Wires for analog signals
must be as short as possible to reduce the electromagnetic coupling (crosstalk). Otherwise, analog signals must be
routed with shielded lines.

7.2 Analog Input Signals
The RLC parasitic coming from the analog input signal routing must be minimized. They depend on several layout
parameters like the routing metal layer, the wire width and length, and the spacing from other signals.

7.3 Power Supply Decoupling
All power and ground pads must be connected to large decoupling capacitors.

7.4 Routing Constraints
The following table lists the routing constraints details.

Table 7-1. Routing Constraints

Pin name Signal Type Related
Power Supply

Max DC
Current
Allowed (mA)

Max Allowed
Routing
Resistance
(Ω)

Max Allowed
Capacitance
to Ground
(pF)

Other
Constraints

vdddig Digital power — — — — —

vssdig Digital ground — — — — —

vddana Analog power — — — — —

vssana Analog ground — — — — —

ai33in0…7 Analog input vddana 6 — — 1 µm minimum
spacing
between two
adjacent
analog inputs
and from other
signals

i33sel<2:0> Digital input vdddig — — — —

i33onmx Digital input vdddig — — — —

ao33outmux Analog output vddana 6 — — 1 µm minimum
spacing from
other signals
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8. Revision History
Revision Date Description

A September 2020 The following is a summary of changes in revision A of this document.
• Updated the document as per Microchip standards.
• Modified the radiation tolerance specifications.
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The Microchip Website

Microchip provides online support via our website at www.microchip.com/. This website is used to make files and
information easily available to customers. Some of the content available includes:

• Product Support – Data sheets and errata, application notes and sample programs, design resources, user’s
guides and hardware support documents, latest software releases and archived software

• General Technical Support – Frequently Asked Questions (FAQs), technical support requests, online
discussion groups, Microchip design partner program member listing

• Business of Microchip – Product selector and ordering guides, latest Microchip press releases, listing of
seminars and events, listings of Microchip sales offices, distributors and factory representatives

Product Change Notification Service

Microchip’s product change notification service helps keep customers current on Microchip products. Subscribers will
receive email notification whenever there are changes, updates, revisions or errata related to a specified product
family or development tool of interest.

To register, go to www.microchip.com/pcn and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

• Distributor or Representative
• Local Sales Office
• Embedded Solutions Engineer (ESE)
• Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are also available to
help customers. A listing of sales offices and locations is included in this document.

Technical support is available through the website at: www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specifications contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is secure when used in the intended manner and under normal

conditions.
• There are dishonest and possibly illegal methods being used in attempts to breach the code protection features

of the Microchip devices. We believe that these methods require using the Microchip products in a manner
outside the operating specifications contained in Microchip’s Data Sheets. Attempts to breach these code
protection features, most likely, cannot be accomplished without violating Microchip’s intellectual property rights.

• Microchip is willing to work with any customer who is concerned about the integrity of its code.
• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code

protection does not mean that we are guaranteeing the product is “unbreakable.” Code protection is constantly
evolving. We at Microchip are committed to continuously improving the code protection features of our products.
Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act.
If such acts allow unauthorized access to your software or other copyrighted work, you may have a right to sue
for relief under that Act.
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Legal Notice

Information contained in this publication is provided for the sole purpose of designing with and using Microchip
products. Information regarding device applications and the like is provided only for your convenience and may be
superseded by updates. It is your responsibility to ensure that your application meets with your specifications.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE
OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL OR
CONSEQUENTIAL LOSS, DAMAGE, COST OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR ITS USE
WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR
THE INFORMATION. Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,
and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages, claims, suits, or
expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual
property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec, AnyRate, AVR, AVR logo, AVR Freaks, BesTime,
BitCloud, chipKIT, chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, HELDO, IGLOO, JukeBlox,
KeeLoq, Kleer, LANCheck, LinkMD, maXStylus, maXTouch, MediaLB, megaAVR, Microsemi, Microsemi logo, MOST,
MOST logo, MPLAB, OptoLyzer, PackeTime, PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
QTouch, SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash, Symmetricom, SyncServer, Tachyon,
TempTrackr, TimeSource, tinyAVR, UNI/O, Vectron, and XMEGA are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

APT, ClockWorks, The Embedded Control Solutions Company, EtherSynch, FlashTec, Hyper Speed Control,
HyperLight Load, IntelliMOS, Libero, motorBench, mTouch, Powermite 3, Precision Edge, ProASIC, ProASIC Plus,
ProASIC Plus logo, Quiet-Wire, SmartFusion, SyncWorld, Temux, TimeCesium, TimeHub, TimePictra, TimeProvider,
Vite, WinPath, and ZL are registered trademarks of Microchip Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, AnyIn, AnyOut, BlueSky, BodyCom,
CodeGuard, CryptoAuthentication, CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming, ICSP,
INICnet, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi, MPASM, MPF,
MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM,
PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad
I/O, SMART-I.S., SQI, SuperSwitcher, SuperSwitcher II, Total Endurance, TSHARC, USBCheck, VariSense,
ViewSpan, WiperLock, Wireless DNA, and ZENA are trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

The Adaptec logo, Frequency on Demand, Silicon Storage Technology, and Symmcom are registered trademarks of
Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany II GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2020, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.
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Quality Management System
For information regarding Microchip’s Quality Management Systems, please visit www.microchip.com/quality.
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