Welcome!
Texas Instruments New Product Update

 This webinar will be recorded and available at www.ti.com/npu
* Phone lines will be muted

» Please post questions in the chat or contact your sales person or field
applications engineer
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Agenda

» Current Sensing Use-Cases

Theory of Operation & Hall-Effect Current Sense Portfolio

Solving the Zero-Drift Challenge

Key Applications

Resources
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Current & power measurement use cases
Solutions customers seek

Current and power
monitoring for system
optimization

Current measurement for
closed loop circuits

Real-time overcurrent
protection (OCP)
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Isolated Current Sensing Technology Comparison

In-package Hall-Effect Sensor
Isolated Shunt-based Closed-loop Magnetic Typical H§II-Effect ——
Device

Solution size - S ++ ++
External components 1t03 2to 5 0 0
needed
Solution cost - - 2 g
Accuracy + + o _ +
Offset and sensitivity drift ++ +++ - *
Insulation Lifetime ++ ++ - +

Technical article: how to select the right current sense technology for your high-voltage system
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https://e2e.ti.com/blogs_/b/analogwire/posts/how-zero-drift-hall-effect-current-sensors-improve-system-accuracy-reduce-form-factor-and-simplify-design

In-Package MCS Fundamentals of Operation

Current flows through lead frame,
electrically isolated from die
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Magnetic Current Sensor Portfolio

High-Precision
In-Package:
» Total error £1.5%

» Sensitivity Drift < 50ppm/°C

+  Offset Drift < 50uV/"C

&  TMCS1100

<1% total error (-40 to 125°C) w/
ext. Vref

+600V Basic Isolation

+20A RMS @ 105°C

80kHz bandwidth

SOIC-8 package

$1.50 ti.com pricing

&  TMCS1101

<1.5% total error (-40 to 125°C)
w/ int. Vref

+600V Basic Isolation

+20A RMS @ 105°C

80kHz bandwidth

SOIC-8 package

$1.50 ti.com pricing

New Release

General Purpose
In-Package:
* Total error £3%

¥ TMCS1107

<3% total error (-40 to 125°C) w/
int. Vref

+420V Basic Isolation

+20A RMS @ 105°C

80kHz bandwidth

SOIC-8 package

$1.15 ti.com pricing

& TMCS1108

<3% total error (-40 to 125°C) w/
int. Vref

+100V Functional Isolation
+20A RMS @ 105°C

80kHz bandwidth

SOIC-8 package

$0.80 ti.com pricing

Ambient
Contactless

sensor:
* 0.1% Linearity

* DRV425

Contactless fluxgate current
sensor

<0.5% total error (-40 to 125°C)
High sensitivity: 2mT max
Selectable BW: 47kHz / 32kHz
3.3 to 5V supply

4x4 WQFN package
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< TMCS1107

AEC-Q100

Bi-directional, Galvanically Isolated Current Sensor with Internal Reference

Features

» 80 kHz signal bandwidth
* 3% Accuracy (-40 to 125°C)
« 1420V Working Voltage, 3 kV Dielectric Isolation (IEC 60950-1)
» Operating voltage: 3.0Vto 5.5V
+ Bi-direction and uni-directional variants
» 20 A max continuous DC/RMS current (thermally limited)
* Multiple sensitivities for wide linear measurement ranges
— TMCS1107AB/U1: 50mV/A

- TMCS1107AB/U2: 100mV/A
— TMCS1107AB/U3: 200mV/A

Benefits

Galvanically isolated measurements for ac or dc current

Bandwidth suitable for switching power supplies and in-line motor
applications

420V Lifetime working voltage isolation in 8-pin SOIC

Internally generated reference voltage for bi-directional or uni-directional
current sensing

In-package sensing simplifies PCB design

— TMCS1107AB/U4: 400mV/A
» 8-pin SOIC package

Applications

* Motor Control » Overcurrent Protection
« PV String Inverters * Power Monitoring
« Switching Converters

VS

Temperature
Compensation

TMCS1107
Hall ||

Element
Bias

E E Precision 2
Amplifier

GND

Offset Cancellation

N+

z
G ; Isolation Barrier

Reference |VREF
Sampling
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Benefits of designing with TI TMCS portfolio

Precision: Guaranteed over temperature Optimized implementation & signal chain
10% Wide supply range with .
: L - Single ended or
o \ fixed sensitivity and high differential
8% Competition A* conversion
e -40°C->25°C I /
s 6% Typical W 2 A
DRI wonse || oo
X 4% Competition A* |
\ \\ 25°C>125°C I
2%
’ ~— TMCS1100A2 |
0% . . . . -40°C>125°C |
0 5 10 15 20 |
Current (A) |
No ratiometry error L - ;
ry Vrer can be discrete or
; ; : Direct connection to any existing reference
(1)
0.1% typical linearity AC/DC source up to 600V External Vggr allows custom
<1% Total error over full temperature range Gynasie lenges

*calculated from Datasheet specifications 9
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Benefits of designing with TI TMCS portfolio

Isolation: Built-in Quality & Reliability Solving System Level Challenges

+ <1% error over temp, <0.7% lifetime drift

1532 Yes
d2sixs N\,

o DL\ - 600V working voltage in SOIC-8

TODS Line (< 1k ppm Fail Rate)

Operating Zone:

* Only supplier to provide insulation lifetime
(TDDB)

Time to Fail (sec)
-~

VDE Safety Margin Zone

S
= - ) & < ®
/

/v
L]

Devices specified and tested per VDE 0884-11

o e
LE+02 e

TMCS1100 600V
Lifetime Insulation

2

00 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000

Bl » Specified with margin, tested aggressively:
LIRUNE ot remetinesir el 100% TMCS1100 3.6kV Production test (900V
standard)
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Automotive

On-board charging
- PFC: feedback element

- AC current sense at input for
diagnostics

Power Supplies
- PFC: feedback element

Train Control & Mgmt

- Servo drives
- High-voltage DC link
- In-line

Industrial

Motor Drives / Robotics

- Isolated high-side overcurrent monitoring (DC link)
- Isolated current control (in-line to motor)

Audio

- Overcurrent protection
- Output current
monitoring, tuning audio

Common Hall-Effect Current Sense Applications

High-voltage AC or DC applications

o FERRSS
Solar Inverter / Tracker

I 2 R
Thermostat
- Current monitoring for
temperature

compensation
- AC current sense at input
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Common Hall-Effect Current Sense Applications
PFC and Motor/Inverter Control

PFC Motor / Inverters

Sy CFET
VDC-Bus Dr'vor

° T™CS )
TR iy
1 . J,': = Sensing
]: ) (= :
I I »«xsm ORing 1 4 4
E J -c,...,.,.“ m 12V or 48V &
@ i e .
]~ =D @ =
R R V

Load Shan ing it al

Commll .
Full Ermge cantroller sysmem Monitor MCU

Current sensing in power supplies for accurate
current measurement for control loops and quick
over-current detection.

Measure current for motor control and protection

*  Current measurement information to MCU for torque
calculation
* Isolation from HV supply

+ Isolation for high voltage applications
» Ability to measure DC current and high
frequency signals

» Detection of fault conditions . N
Accurately measuring the current in-line allows for

less post-processing at MCU & more advanced

torque control
12

W3 TExAS INSTRUMENTS



Resources

Hardware / Reference Designs Design Tools

Evaluation Models
(TMCS1100, TMCS1101,
TMCS1107, TMCS1108)

Reference Design
PFC

Reference Design
230Vac motor drive

c o

SIMULATION MODEL

TMCS1107_8 TINA-TI Spice Model
SBOMBP1.ZIP (55 KB) - TINA-TI Spice Model

SIMULATION MODEL

TMCS1107A1B PSpice Model

SBOMBP2.ZIP (190 KB) - PSpice Model

Simulation Models

(TINA, PSPICE)

ight current sense technology for your

Technical Article
How to select the right

current sense technology

for your HV system

rmance in High-Voltage Systems
ift Hall-Effect Current Sensing

White Paper
Improving HV systems
with HV Zero Drift Hall-

Effect Current Sensing

Application Report
Thermal
Implementation Guide

for In-Package Hall-
Effect Current Sensors
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https://www.ti.com/tool/TIDA-010062
https://www.ti.com/tool/TIDA-010059
https://e2e.ti.com/blogs_/b/analogwire/posts/how-zero-drift-hall-effect-current-sensors-improve-system-accuracy-reduce-form-factor-and-simplify-design
https://www.ti.com/lit/wp/sboa401/sboa401.pdf?ts=1621894349232&ref_url=https%253A%252F%252Fwww.ti.com%252Fproduct%252FTMCS1100
https://www.ti.com/lit/an/sboa400/sboa400.pdf?ts=1621894676522&ref_url=https%253A%252F%252Fwww.ti.com%252Fproduct%252FTMCS1100

Visit www.ti.com/npu

For more information on the New Product Update
series, calendar and archived recordings
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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”
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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, 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
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costs, losses, and liabilities arising out of your use of these resources.
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