
Product Overview
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Example Isolating SPI Signals Block Diagram

Design Considerations
• SPI requires a minimum of 3 channels: SCLK (SPI Clock), SDO (Serial Data Out) and SDI (Serial Data In). 

When used in bus format or with specific peripheral devices a chip select (nCS or CS) is required. Four or 
six channel digital isolator devices support SPI applications depending on the number of chip select signals 
needed. Six channel digital isolators or multiple digital isolators support SPI peripherals with additional IO 
lines needed for status or control in parallel to the SPI signals.

• Isolation prevents DC and unwanted AC currents between controller devices and peripheral ICs.
• Isolation protects low voltage parts in a system from high voltage circuits.
• Isolation diminishes the effect of ground potential difference and eliminates ground loops.
• Isolation devices with integrated isolated power provide signal and power transfer between controller devices 

and peripheral ICs.
• [FAQ] How to connect SPI MCU to multiple isolated SPI nodes?
• [FAQ] How to calculate the maximum SPI speed supported by a digital isolator?
• Extending the SPI bus for long-distance communication
• Digital Isolator Design Guide
• Top Design Questions About Digital Isolators
• Need additional assistance? Ask our engineers a question on the TI E2E™ Isolation Support Forum
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https://e2e.ti.com/support/isolation-group/isolation/f/isolation-forum/991655/faq-how-to-connect-spi-mcu-to-multiple-isolated-spi-nodes?tisearch=e2e-sitesearch&keymatch=faq%3Atrue
https://e2e.ti.com/support/isolation-group/isolation/f/isolation-forum/991536/faq-how-to-calculate-the-maximum-spi-speed-supported-by-a-digital-isolator?tisearch=e2e-sitesearch&keymatch=faq%253Atrue
https://www.ti.com/lit/pdf/SLYT441
https://www.ti.com/lit/pdf/slla284
https://e2e.ti.com/blogs_/b/analogwire/posts/top-9-design-questions-about-digital-isolators
https://e2e.ti.com/support/isolation-group/isolation/f/isolation-forum
https://www.ti.com
https://www.ti.com/lit/pdf/SLLT215
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLLT215B&partnum=


Recommended Parts

Commercial Devices Automotive AEC-
Q100 Devices VCC Voltage Range

Maximum SPI 
Clock Frequency 
Supported at 5V

Features

ISO60xx 1.71 to 5.5V 27.75MHz

Highest bandwidth: 200Mbps, 1.2ns (max.) 
PWD and channel to channel skew
Low power (ICC) per Mbps (635μA/ch max. 
at 1Mbps)
Reinforced isolation
Small footprint package options

ISO64xx ISO64xx-Q1 2.25 to 5.5V 25MHz

200kV/μs (min.) CMTI
150Mbps
Reinforced and basic isolation
Small footprint package options

ISOW64xx ISOW64xx-Q1 2.25 to 5.5V 22.9MHz

100kV/μs (min.) CMTI
Reinforced digital isolator with integrated 
DC/DC
Low-emissions

ISO6163 2.5 to 5.5V 20.8MHz
Automatic STANDBY state for low power 
and energy efficiency
Reinforced isolation

ISOS141-SEP 2.25 to 5.5V 15.6MHz
30krad (Si) Total Ionizing Dose (TID)
600V working voltage
Space enhanced plastic

ISO7041 ISO7041-Q1 2.25 to 5.5V 1.4MHz
Ultra low power (ICC), 3.5μA/channel 
quiescent current
Basic isolation

ISO78xx 2.25 to 5.5V 15.6MHz

2000VRMS working voltage
100kV/μs (min.) CMTI
Reinforced isolation
Extra-wide 14.5mm creepage and clearance 
package option

ISOW77xx ISOW77xx-Q1 2.25 to 5.5V 15.9MHz
Reinforced and basic digital isolator with 
integrated DC/DC
Low-emissions

For more devices, browse through the online parametric tool where you can sort by desired voltage, channel 
numbers, and other features.
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https://www.ti.com/product-category/isolation/digital-isolators/products.html#-1=ISO60%3Bfalse&
https://www.ti.com/product-category/isolation/digital-isolators/products.html#-1=ISO64%3Bfalse&
https://www.ti.com/product-category/isolation/digital-isolators/products.html#-1=ISO64%3Bfalse&
https://www.ti.com/product-category/isolation/digital-isolators/products.html#-1=ISOW64%3Bfalse&
https://www.ti.com/product-category/isolation/digital-isolators/products.html#-1=ISOW64%3Bfalse&
https://www.ti.com/product/ISO6163
https://www.ti.com/product/ISOS141-SEP
https://www.ti.com/product/ISO7041
https://www.ti.com/product/ISO7041-Q1
https://www.ti.com/product-category/isolation/digital-isolators/products.html#-1=ISO78%3Bfalse&
https://www.ti.com/product-category/isolation/digital-isolators/products.html#1498=Catalog&-1=ISOW77%3Bfalse&
https://www.ti.com/product-category/isolation/digital-isolators/products.html#1498=Automotive&-1=ISOW77%3Bfalse&
https://www.ti.com/isolation/digital-isolators/overview.html
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IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE 
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS” 
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY 
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD 
PARTY INTELLECTUAL PROPERTY RIGHTS.
These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate 
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable 
standards, and any other safety, security, regulatory or other requirements.
These resources are subject to change without notice. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you fully 
indemnify TI and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.
TI’s products are provided subject to TI’s Terms of Sale, TI’s General Quality Guidelines, or other applicable terms available either on 
ti.com or provided in conjunction with such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable 
warranties or warranty disclaimers for TI products. Unless TI explicitly designates a product as custom or customer-specified, TI products 
are standard, catalog, general purpose devices.
TI objects to and rejects any additional or different terms you may propose.
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