USB 2.0 COMPLIANT, HIGH-SPEED,
ISOLATED USB REPEATERS

New Product
Update



Agenda

Isolated USB repeater applications
Our SiO2 capacitive isolation technology
Product highlight: ISOUSB211 (HS) and ISOUSB111 (FS/LS)

Tl.com resources
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Isolation portfolio

Digital isolators Isolated interfaces Isolated DC/DC (ISOW)
Products Products Products
» Low cost digital isolators * I1ISO RS-485 * ISO USB * ISOW - Channel ISO
» Reinforced isolators * ISO CAN * ISOW — RS485
» Basic isolators * I1SO 12C * ISOW - CAN
« Ultra-low low power isolators *« ISO 10 « Transformer drivers
* |ISO LVDS
Applications Applications Applications
« Factory automation * Factory automation * Industrial networks
« Motor control and grid infrastructure » Motor drives and grid infrastructure  Grid infrastructure
« Power delivery » Servers/Enterprise * Industrial transport
« Automotive — HEV/EV » Automotive — HEV/EV » Automotive — HEV/EV
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Isolated USB repeater applications

Factory automation & Grid infrastructure /
control / Motor drive Test measurement

« PLC - Comms module « CPAP machine - Data concentrator

* Industrial / Rugged PC « Patient monitor - UPS

« Servo motor drive / AC « Hospital bed « Semiconductor tester
inverter
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TI’s capacitive isolation technology

Our reinforced isolators use a logic input and
output buffer separated by a double capacitive
SiO, insulation barrier

Silicon dioxide (SiO,) offers the highest
dielectric strength in the industry

Veo \solation Veeo Insulator Materials Dielectric Strength
Capacitor Air ~1 Vrms/pm
INX ~| |—| |~ OUTx
ENx Epoxies ~20 Vrms/pm
GNDI GNPO Silica filled Mold Compounds ~100 Vrms/um
Polyimide ~300 Vrms/um
Si0:2 ~500 Vrms/pm

Unlike polyimide and other polymer based
insulators, the reliability of an SiO,-insulated
capacitor does not degrade with exposure to
ambient moisture.

Manufactured and thoroughly tested in a
controlled environment to ensure the highest
guality isolation products.
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TI’s capacitive isolation technology

00K
Modulation 4 Signal e Envelope
4 Conditioning, / / Detection

Multi-layered structure
Wire bond * Improves quality and reliability by reducing the dependence of the

HV performance on any single layer.

| e * Reduces dielectric thickness variability for a well-controlled total
i capacitor dielectric thickness, which is verified by a wafer-level

I : .
.| capacitance measurement prior to assembly.

Bottom electrode

* Multi-layer passivation layer protects the HV isolation die from
possible breakdown in the mold compound surrounding the die.
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TI’s capacitive isolation technology
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RTB kVrms

Insulation lifetime projection Ramp to breakdown qualification test

Our capacitive isolation portfolio combines highest working voltage and highest reliability
to enable extended system lifetime and protection.
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ISOUSB211.:

Robust 5.7kVrms USB 2.0 LS/FS/HS isolator

* Isolation, immunity and certifications

Integrated SiO, dielectric capacitors

Reinforced and basic isolation (DIN V VDE V 0884-11)
V5o rating: up to 5,700 Vgus

V\osm Surge: >10,000 Vpy

V,owwm Working voltage: up to 1,000 Vgys

CMTI: 100 kV/ps (typ) 85 kV/us (min)

» Electrical characteristics

Data rate: 480 Mbps (max)

In-built connect and speed detection

Host, hub, cable or device Isolation

Supports LO/L1/L2 power states

US VBUS OK signal on DS side

Adjustable Equalization/Pre-emphasis to compensate channel Inter-
symbol Interference (I1SI)

Takes up the timing budget of two hubs

BC1.2 CDP support

Operating temperature range: -40°C to 120°C

» Package

SOIC-28DP: 8 mm creepage / clearance

*  Motor control * Medical
*  Factory automation *  Power delivery
e Grid infrastructure e Wired networking

Sampling - Now

» Plug-and-play USB isolation: LS/FS/HS

Fits seamlessly with existing hubs/hosts/devices

+ High immunity and robustness

System level EMC for IEC61000-4-x ESD, EFT events, radiated and
conducted RF immunity.

Low EM emissions
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ISOUSB111: Sampling - Now

Robust 5.7kVrms USB 2.0 LS/FS isolator

» Isolation, immunity and certifications * Plug-and-play USB isolation: LS/FS
 Integrated SiO, dielectric capacitors
* Reinforced and basic isolation (DIN V VDE V 0884-11)
* Viso rating: up to 5,700 Viys + High immunity and robustness

eV, surge: >10,000 V, .
o V:gm Wo?king voltage: ETO t0 1,000 Vgys + System level EMC for IEC61000-4-x ESD, EFT events, radiated and

+ CMTI: 100 kV/us (typ) 85 kV/us (min) conducted RF immunity.
* Low EM emissions

 Fits seamlessly with existing hubs/hosts/devices

» Electrical characteristics

+ Data rate: 12 Mbps (max) _ « Pin compatible with ADUM3160 & ADUM4160
* In-built connect and speed detection

* Host, hub, cable or device Isolation

» Supports LO/L1/L2 power states |
* VBUS and 3.3V power supplies. ene =2 j‘& >t l l T
i 33V I LDo 120uF
* In-built VBUS to 3.3V LDO. EN snesos Vo0 T S R ey +
» Operating temperature range: -40°C to 125°C ax o1 v 3ie | » F ene
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Bectric Fickd Stz (dBuVan)

CISPR32 Class B emissions
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Signal integrity improvement with ISOUSB211 equalizer

and pre-emphasis

USB cable

Far-end eye measurement set-up

Application note:

pass [N cpti- NN

fail - marginal

fail = EH and/or EW violate eye-mask
marginal=EH < 5mV or EW < 0.05UI from eye-mask
pass = meet eye-mask

optimal = best performance setting

Compensate for Channel Loss with Equalizer Settings on High-Speed USB Isolators

EQUALIZATION AND PRE-EMPHASIS

EQus High-speed RX Equalization EQ1=low, EQO=low, 240MHz -0.24 0.46 0.75| dB
EQus High-speed RX EQ1=low, EQO=float, 240MHz 0.27 0.98 15| dB
EQus High-speed RX EQ1=low, EQ0=high, 240MHz 070 150 22| dB
EQus High-speed RX Equalization EQt=float, EQO=low, 240MHz 104 2.00 281 dB
EQus High-speed RX Equalization EQ1=float, EQ0=float, 240MHz 145 268 38| dB
EQus High-speed RX Equalization EQ1=float, EQ0=high, 240MHz 173 3.09 44| dB
EQus High-speed RX Equalization EQ1=high, EQO=low, 240MHz 2.00 3.46 47| dB
EQus High-speed RX Equalization EQ1=high, EQO=float, 240MHz 225 360 51| dB
EQus High-speed RX Equalization EQ1=high, EQ0=high, 240MHz 225 3.80 51| dB
PEus High-speed TX Pre-emphasis EQ1=low, EQO=low, 240MHz 0.25 0.48 075 dB
PEys High-speed TX Pre-emphasis EQt=low, EQ0=float, 240MHz 062 09 12| dB
PEus High-speed TX Pre-emphasis EQ1=low, EQO=high, 240MHz 089 1.36 15 dB
PEus High-speed TX Pre-emphasis EQ1=float, EQO=low, 240MHz 14 17 20 dB
PEus High-speed TX Pre-emphasis EQ1=float, EQ0=float, 240MHz 17 21 25| dB
PEus High-speed TX Pre-emphasis EQ1=float, EQ0=high, 240MHz 21 25 29| dB
PEps High-speed TX Pre-emphasis EQ1=high, EQ0=low, 240MHz 27 32 37| dB
PEus High-speed TX Pre-emphasis EQ1=high, EQ0=float, 240MHz 34 4.0 46| dB
PEys High-speed TX Pre-emphasis EQt=high, EQO=high, 240MHz 34 40 46| dB
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https://www.ti.com/lit/pdf/slla579

Tl.com resources

Technical documents:
— Protect your Designs with Low-Emissions USB 2.0 Compliant 480 Mbps Isolators
— Compensate for Channel Loss with Equalizer Settings on High-Speed USB Isolators

Evaluation modules:
— ISOUSB?211 high/full/low speed isolated USB repeater evaluation module
— ISOUSB111 evaluation module for full/low speed isolated USB repeater

E2E™ design support forums
— Isolation forum

www.ti.com/isolation
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https://www.ti.com/lit/pdf/slla580
https://www.ti.com/lit/pdf/slla579
https://www.ti.com/tool/ISOUSB211DPEVM
https://www.ti.com/tool/ISOUSB111DWEVM
https://www.ti.com/isolation/overview.html

Visit www.ti.com/npu

For more information on the New Product Update
series, calendar and archived recordings
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http://www.ti.com/npu

I3 TEXAS
INSTRUMENTS

© Copyright 2022 Texas Instruments Incorporated. All rights reserved.

This material is provided strictly “as-is,” for informational purposes only, and without any warranty.
Use of this material is subject to TI's Terms of Use, viewable at Tl.com



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), 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 Tl 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. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl 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 or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

