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Linear regulators — product tree

STANDARD

POSITIVE

L78Lxx (0.1A)
L78Mxx (0.5A)

L78xx (1.5A)

L78Sxx (2A)
LM217/317L (0.1A,adj)

LM217/317M
(0.5A,adj)

LM117/217/317
(1.5A,adj)

LM123/223/323 (3A)

LM150/250/350
(3A,adj)

LM138/238/338 (5A)
LM723 (0.15A,SHDN)

L79Lxx (0.1A)
L79xx (1.5A)

NEGATIVE

LM137/237/337 (1.5A)

LOW DROP

LD1117 (0.8A)
LD1117A (1A)
LD1086 (1.5A)
LD1085 (3A)
LD1085 (3A)
LD1084 (5A)
LD1585C (5A)
LD1083 (7A)
LD1580 (7A)

ST1L04 (PPAK, 1A,adj
from 0.8V)

ST1L02 (MLP3x3, 1A,
BiCMOS, Very Low
Quiescent Current)

SEMI
0.8V<VDROP<1.7V

VERY

0.2V<VDROP<0.5V

LExx (0.1A)
LK115 (0.1A)
LM2931 (0.1A)
L4987 (0.2A)
L4931 (0.25A)
LFxx (0.5A)
KFxx (0.5A)
L4941 (1A)
L4940 (1.5A)
LD29080 (0.8A)
LD29150 (1.5A)
LD29300 (3A)

LD39080/150/300 (
0.8A,1.5A,3A)

LD49300 (High

BW,3A,Vbias=3to6V,

Vi=1.4to 6V)

- DULAL TRIPLE
VDROP<0.2V

LD2979 (0.05A)
LD2980(0.05A)
LD2981 (0.1A)
LD2982 (0.05A)
LK112 (0.15A)
LK112S (0.2A)
LD2985 (0.15A)
LD3985 (0.15A)
LDS3985 (0.3A)

LD3980 (0.3A,
Vinmin=1.7V, MLP)

MULTIPLE OUTPUT

ST2L01 (3.3V+ADJ,
1A+1A, SPak-5L)

ST2L05 (Fixed+ADJ
or
Fixed+Fixed,1A+1A,
Low Quiescent,
PPak, SPak-5L,
MLP5x6)

LDRXXYY
(Fixed+Fixed,
0.5A+1A, Dual Inhibit
Very Low Drop,
PPAK, SPak-7L)

LD3986 (2x150mA,
Ultra Low Drop,Flip-
Chip and DFN)

ST3LO1
(2.6V/1.5A,
3.3V/1.2A,
8V/0.25A SPAK-
7L)
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Comparators — product portfolio |

General purpose

4/\
Bipolar CMOS
LM2901/3 TS372/4

200uA / Comp
1.3us resp time
Open collector

LM339/393
200uA / Comp
1.3us resp time
Open collector

TS391

200pA

1.3us resp time
Open collector

150pA / Comp
0.6pus resp time
Open drain

Micropower
CMOS BIiCMOS
TS339/393 TS86x (R2R)
9uA / Comp 6pA / Comp
1.5us resp time 3us resp time
Open drain Push-Pull
TS3702/3704 TS7211/21 (R2R)
9pA / Comp 6MA
1.5us resp time 3Ms resp time
Push-Pull Push-Pull & Open

drain

q

High Speed
A/\
Bipolar BiCMOS
LM311 TS302x (R2R)
5mA 64pA
200ns resp time 33ns resp time
Open E&C Push-Pull
LM319
8mA
80ns resp
time

Open Collector
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TS3021 / 22 - rail-to-rail high speed comparal ST

« PRODUCT DESCRIPTION
— 64PA power consumption
— 33ns response time Push
— Operating From Vcc= 1.8V to 5V Pull
— Rail to Rail Inputs Output
— Push-pull Ouputs
— TS3022 / SO8 miniSo8
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Vin

APPLICATIONS Ref
- Telecom Vin
 Industrial

Ref

Vout

Vout

- Consumer

Response time
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« PRODUCT DESCRIPTION
— BUA power consumption
3us response time
Operating From Vcc= 2.7V to 10V
Rail to Rail Inputs / Ouputs
SOT23-5 packages for single
SO and TSSOP for the dual & quad

*APPLICATIONS

— Portable electronics

— Low voltage

_________
P

Comparator
Used as

Sensing
Element
+
Signal
Conditioning

Ref

/ Threshold detector.

Alarm

signal
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Operational a_mh_lifier — used technologie

BIPOLAR

WEAKNESS

e Fairly low Z input

e High current noise

¢ High current
consumption

WEAKNESS

¢ High input offset
voltage and drift
(dVio/°C)

e Limited to dual supply
operation

e Higher input noise
voltage

SINGLE SUPPLY

HIGH INPUT
IMPEDANCE

HIGH GAIN-

HIGH SLEW RATE

LOW INPUT CURRENT

LOW VOLTAGE

S

CMOS

MICROPOWER

LOW INPUT CURRENT

BW

FET

HIGH OUTPUT
VOLTAGE

WEAKNESS

e Higher input noise
voltage

e Input voltage
offset is worse
than bipolar
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Op-amp — new products

TSV9i1 Rail-to-rail
Tsvo12 | Op-amp

ith CMOS
Tsvoiag |V input

TSV991 | Rail-to-rail
TSv992 | Op-amp

with CMOS
TSV994 T

SOT23-5L

SO8

MiniSO8

1/2/4 |2.5/5.5 TSSOP14
20 (G=3)]| °S°*

SOT23-5L

Precision
Rail-to-rail
Op-amp
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TSV911/12 /14

FEATURES 80
— 70 I — L %W/

« Rail to rail output e o [ous0 VPN Tvigy=iv]
e CMOS input S [ Viow=4.5V ]
e 2.5V to 5.5V supply operation & '
» High merit factor GBP/ICC o ]

— 8 MHz — 780uA per amplifier 8Mhz 20 -10 0 10 20

_ _ DC Output Current [mA]

’ 1pA (typ) Input Bias Current Phase margin vs. lout for the TSV91x

APPLICATIONS .
— Battery-powered applications SOT23-5 miniSO8
— Portable devices
— Sensor signal conditioning % ng‘: °
— Medical instrumentation S08 TSSOP14

— Active filtering, buffering

12



TSV991 /92 /94 IS77,
FEATURES 50 200
 Rail to rail input / output " § o
e CMOS input 20 H::\h* Phasel-- 80

— R —
2.5V t0 5.5V supply s " ain K .
operation = \, &
< -10 \ 40 &
« Very high slew rate & GBP O 20 80 O
—  20MHz for gain=3, CL=100pF ] 1120
-160
— SR=10V/us 200
- lcc=780uA _ Frequency [Hz]
« 1.5mV (max) input offset Voltage gain and phase vs. frequency at Vcc = 5V and
voltage Vicm = 2.5V for the TSV99x

« 1pA(typ) input Bias Current

APPLICATIONS
— Motor control

— Battery-powered applications % %
— Sensor signal conditioning SOT23-5 SO08

- -

SO014  TSSOP14

MiniSO8
— Medical instrumentation
— Active filtering, buffering

— Instrumentation / factory automation 13
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Current sense amplifier

The Current Sensing Amplifiers is a new standard product
family introduced by ST in 2007

Different methodologies for current measurements
— transformer sensor (high power)
— hall-effect sensor (high power)
— shunt resistor

* low-side shunt: can be done with a rail-to-rail operational
amplifier chosen among standard linear IC’s portfol o (example:
TS507)

* high-side shunt: new TSCxxx family

14



Introduction to.current sensing

Principle of operation _ & byy/

Gnd

from supply to load
Rsense
__- . Current
v sensing
sense | <= 4
. amplifier
Vicm a P
common mode
TSCxxx operating range — /\
B ©
5V ) Vp vm _g <
Vreg Vs \ c x
o T
<~ l \ o o
V i e R e B B e e e e e ) L S
C i kK
uc Dedicated input stage structure:
Out Common-mode voltage

can be higher than supply voltage!

Vout=Av.Vsense ffi’ﬁ?ffﬁ? ,ﬁf,%f’
N

v
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Introduction to.current sensing'

How TSC101 is supplied?

Vsense

_

libp = Vsense/5K . .

libm < 8pA

Vp

5KI

Vm

I5K

Gnd

sense
amplifier

voltage
buffer

Vcc

Out

S

e acurrent proportional to
Vsense is sunk into Vp
pin:
lib+ = Vsense/5K

* the same current lib+
flows into a 500K
ground-referenced
resistor (gain
Av=100V/V)

« the resulting voltage is
=== duplicated to output pin
by a buffer

» the buffer amplifier is
supplied by Vcc

Vout=Av.Vsense

16



TSC101 presentation

Out

&)

Independent supply and inut common-mode
voltages

Wide common-mode operating range: 2.8 to 30V
Wide common-mode surviving range: -0.3 to 60V
Wide supply voltage range: 4 to 24V

Low current consumption: lcc max = 300pA
Internally fixed gain: 20V/V, 50V/V or 100V/V
Buffered output

2kV ESD protection

BCD Technology (Bipolar / Cmos / Dmos)

SOT23-5 package

FULL PRODUCTION
“ tn 125C opere'ﬁmg Femperature range

ld /s . T . .
Y/ otive cudifigiyigrade qualification:
5 -PPAP done

VL -PAT in Q1 2008
L -Hot Test Q3 2008
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TEMPERATURE SENSOR

ST has recently added to its existing family of precision
analog temperature sensors and developed a new family of
precision digital temperature sensors. Both types are
suitable for use in a wide range of applications in market
segments such as industrial, consumer, medical and
computer.

The analog temperature sensors feature low power
consumption and good linearity and can operate over a
temperature range as wide as -55TC to +130CT .

The digital temperature sensors feature low power
consumption, up to 12-bit resolution and can operate over a
temperature range as wide as -55T to +125T .

20



STML20 ANALOG TEMPERATURE S G7

=]

Ultra low POWER Analog o

. & Vout =-11.79mV/°C x T + 1.8528V
temperature sensor available 25V |-
In ultra small mDFN package

Features 0.32V

»
»

= (0}
» Analog temperature sensor: 22 Temperature 130°C

— -55€C/+130C :SC70 package

— -40C/+85T : uDFN package Vcc Q
sTLM20 jout @

» Supply voltage : GNDO
— 2.7 to 5.5V across -55°C/+130°C UDFN 4 Lead (DD)

— 2.4to 5.5V across -40°C/+130°C

+ Current max across all conditions : 8A

STLM20DD9F Analog temperature sensor uDFN

e Accuracy:.
— @ 25°C: +/- 1.5%
— @ -55°C/+1300°C : 2.5%

STLM20WS87F Analog temperature sensor SC70

 Ultra cimal. GUDFN package (1.3x1.0mm)
21
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PROXIMITY SENSQRS 7],

« TDEO160 and TDA0161 proximity detectors

— TDAO161 is a 2 wires detector housed in SO-8 or DIP-8 package.
— TDEO160 is a 3 wires detector housed in SO-14 package, it is a double-
output detector with adjustable hysteresis
e Designed for ST’s proximity detector devices, they c an be

coupled with any type of inductive, capacitive, ult rasonic
or optical detectors.

Metal body detection in home & building automation

TDAD161DP Bipolar DIP-8 410 35
TDAD161FP Bipolar 410 35
TDEO160FP Bipolar 50-14 410 36 1.2 40

APPLICATION NOTES

e AN1213: TDE1707 noise immunity, short circuit and r  everse output protection
characterization

* AN495: Effective filtering of TDE1707
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sensor

___________________

ESD and
Surge
VOLTAGE
. PROTECTION

__________________

. ouT,
Pt
RGN

Il

1.5mA |
1.1 comy,
[} L)

CLT3-4B SINGLE CHANNEL

« CURRENT LIMITER

— Current limiter : 1, = 3mA
— Meet IEC61131-2 type 1 & 3

input

— Temperature compensated

- WIDE RANGE OPERATION

« OPTO-COUPLER INTERFACE
— Bypass opto-coupler for I, < 1.5mA
— Feed opto-coupler when V, > 11V

 INPUT PROTECTION
— Voltage surge IEC61000-4-5, 1kV

— Input; - 30 to 35V (R, = 1.2K) — Burst immunity IE(; 61k000-4-4, 4kV
— Vce: - 0.310 35V (Re = 4.7K) — ESD IEC 61000-4-2, 8kV

— Input reverse polarity biasing

25



REDUCED DISSIPATION
— 50% to 67% in the full sensor chain
— 35% to 67% in the module

HIGHER DENSITY OF MODULE
— SMD Thin TSSOP20 package
— Compact for high integration
— Low component count

HIGHER RELIABILITY

— Over-voltage protected
— Immune to fast transient
— Limited input current

OPERATION INSENSITIVE TO
— Sensor impedance
— \Voltage & temperature
— Reverse polarity connection

CLT input
Vv Max Losses : 110 mW
CLT3-4
30V /
Resistor ,
T
e f Sensor
RV Me——— | SR \
P
5V /‘ o
[
“““ \ |
1.5mA 2mA 3.7 mA \ 15mA

STMicroelectronics
CLT3-4BT6 test board

26



Current limited termination — key benefit 7

INPUT COUNT
PER MODULE 16 32
ACTIVE PASSIVE PASSIVE

SOLUTION CLT3 DISCRETE ACTIVE CLT3 DISCRETE
CHANNEL
DISSIPATION 0.11W 0.3W 0.11W 0.3W
MODULE
DISSIPATION 1.77W 4.8W 3.6W 9.6W

FOR SAME INPUT COUNT, FOR SAME MODULE SIZE,
CONCLUSION

DIVIDE MODULE SIZE BY 2 MULTIPLY BY 2 INPUT COUNT

27




PRODUCT PROFILING

CLT PRODUCT CLT3-4B PCLT-2A
IEC 61131-2 input Type 1 & 3 Type 1, 2, 3
Front End LED status No Yes
Output drive Isolated Isolated or un-isolated
Opto transistor Opto transistor
CMOS compatible
APPLICATION High Input count Low Input count module
module Proxy Sensor interface
PLC Distributed 1/O
Distributed 1/0
Channel count 4 2
Input current reg 2.8mA Adj: 2.5to 7.5mA
Surge level 1kV Type 1 & 3: 1kV
Type 2 : 0.5kV
ESD Level 8kV 15kV
Package TSSOP20 (14+6) TSSOP14 exposed pad

S
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 Micro Electro Mechanical System Technology
exploits the mechanical properties of silicon

to create movable structures that are able to
sense acceleration or vibration In each
direction.

* Applications in home & building automation:
— User interfaces
— Anti-theft systems

— Remote device control

30
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MEMS Portfolio

High |
High Performance _
Digital Family
v Small Size Smart
Digital Family
P O e

le

High Performance
Analog Family

... smallsize 3-axis

Analog Family

Small Size 2-axis
Analog Famil

SIZE
Small

All product supported by Evaluation Kits
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MEMS: analog output

Analog output — key features

Analog output with additional multiplexer output
2- and 3-axis
Selectable full scale: +/-2gor+/-6 g
Power-down mode
Resolution better than 0.5 mg @ 100 Hz

= <1 mA current consumption in normal mode

= <10 pA current consumption in power-down mode

- Embedded self test
- Temperature range -40 to +85 °C
- Factory trimmed parameters
High shock survivability: 10,000G for 0.1 ms
High thermal stability
: ngh lifetime stability
= LGA packages available

— SH .MM
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MEMS: digital output . IS7/4

Digital output — key features

MEMS sensor and interface chip in one package © 2 independent, programmable interrupt pins
2- and 3-axis = Wake-up/free-fall interrupt signal with
- Direction detection programmable thresholds
. Click and double click recognition ~ Temperature range -40 to +85 °C
= Embedded high-pass filter - Factory trimmed parameters
= 2C/SPI output  High shock survivability: 10,000G for 0.1 ms
© Programmable bandwidth and data rate - High thermal stability
© Resolution better than 1 mg - High lifetime stability
- Power-down mode = LGA and QFN packages available
- | Jnam structi [ ] -_FG:'SPI ': gguspc
n on : -
‘ D = inlerface —® SDO
v ~ ==a SDA/SDIO
-I Hamnéhuc‘tinn. Register |
JTA - -
' T Hier T Control logic.
' - and interrupt==—® RDY/INT
e generator
Reconstruction
24 J|' filter
Trimming circuit
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MEMS Portfolio

- LIS2L02AS4
2-axis \—‘
Analog,PD
2g/6g FS

LIS2L02AQ3
Analog,PD
2g/6g FS, QFN-44

[

LIS2L02AL LIS244AL*

Analog 29 FS Analog, 3.59 FS
LGA-8, 5x5x1.5 mm LGA 16, 4x4x1.5 mm

LIS2LO6AL

Analog 2g/6g FS,
LGA-8 5x5x1.5 mm

[

Analog 2g FS Analog 2g FS
LGA-8, 5x5x1.5 mm LGA-14, 3x5x0.9 mm

Analog 2g/6g FS Analog 2g FS
LGA-8, 5x5x1.5 mm LGA-14, 3x5x0.9 mm

Analog,PD Analog,PD
2g/6g FS 29g/6g FS, QFN-44

Analog,PD
2g/6g FS, QFN-44

LIS202DL*

BB | ncino boreuy
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Evaluation Kit‘Program

STEVAL-MKIO01V1
STEVAL-MKIO02V1
STEVAL-MKIO03V1

STEVAL-MKI004V1
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