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1. ROHM Technology for Sensors

A World of Sensors

A sensor is a device which receives and responds to a signal or stimulus. Here, the term "stimulus" means a property or a quantity that
needs to be converted into electrical form. Hence, sensor can be defined as a device which receives a signal and converts it into
electrical form which can be further used for electronic devices.

Sensors are used in everyday objects such as touch-sensitive elevator buttons and lamps which dim or brighten by touching the base.
There are also innumerable applications for sensors of which most people are never aware. Applications include cars, machines,
aerospace, medicine, manufacturing and robotics.

Since integration of OKI Semiconductor and recent acquisition of Kionix (major supplier of accelerometer sensor), ROHM group can
offer a wide range of sensors for various type of applications. ROHM becomes the global leader in supplying sensor solutions with a
vast variety of devices including, but not limited to, hall-effect sensors, temperature sensors, ambient light sensors, light-receiving
sensors that receive infrared—, ultraviolet—, X— rays, bio-sensors for medical use, and gyro sensors and accelerometers.

Detection

Sensor type object

STMicro
B Panasonic
Murata
Melexis
Freescale

I CAPELLA

Accelerometer Acceleration

Gyro scope Angular velocity
Touch sensor

Touch

Hall sensor

Magnetic field / Current

Shock sensor Shock

Flow sensor Flow velocity
Geomagnetic sensor | Direction
GPS Receiver

Motion Detection

Location

Inclinometer Inclination
Image sensor Optical Image
= Pressure sensor Pressure | Atmospheric pressure
he) Silicon microphone Voice / Tone
‘6 Ambient light sensor | Visible light
“g Proximity sensor Visible light+Infraed
(=] Pyroelectric sensor Infrared
‘g Temperature sensor Temperature -
= Thermistor Temperature
g UV sensor Ultraviolet-ray
E IrDA Transceiver Infrared
Lﬁ Humidity sensor Humidity

Gas / lon / pH sensor Gas / Liquid Density
X-ray sensor X-ray

@® :NowMP
A : Underdevelopment

Light Sensor Technology Example

Light Sensor Technology of ROHM
Semiconductor and OKI Semiconductor offer : -
several types of sensors based on light ’ B— AR "
detection such as Image Sensor, Light i Imglgd:g:::m Image
Sensor, Proximity Sensor. ' ‘adht

The chart on the right shows ROHM group

technologies for various light wavelengths, ' S;;‘;m‘m
from X-rays & UV up to Infrared, across visible iSOl‘Jn-“:}
light by human eye. | " UV Sensor light

(Zn0) Seqsor 4

T .
¥ Tt Film Senar |
Loy

LSl eircuits
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2. Application Examples with Sensors

Digital Still Camera

Today, using gyro sensor
it is possible to rotate the
picture when the DSC is
turned in portrait or
landscape position. In the
future, the combination of
3-axis accelerometer with

Proximity  sensor, the
DSC will be able to
automatically rotate &

resize the picture on the
screen.

Laptop PC

Today more and more
laptop PCs are equipped
with ambient light sensor
in order to reduce power
consumption by adjusting
the brightness of LCD
backlight with ambient
light conditions. In the
future, pyroelectric sensor
can detect the presence
of human and shut down
the PC when user leave
the room.

Car Navigation

Although it is not allowed,
some drivers sometimes

play  with  navigation
system while driving. This
is a real cause of

accident. In the future, 2-
axis accelerometer
combined with proximity
sensor can detect that
driver is moving the wheel
unintentionally. Driver can
be informed and accident
can be avoided.

Automotive
Accessories

Detection of sunlight by
ambient light sensor can
allow to close curtains
automatically. Hall sensor
detect the end position of
curtains in order to stop
the motor’s action.

Now

Gyro scope

E=0s

[sif¥]

AeC

L3> \
@[’f’

Proximity
Sensor

) ‘
i == Hall IrLED
E sensor
Ambient v
- light sensor Pyroelectric
imar sensor\
/

Ry

Future
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Smart phone Proximity

sensor

Mobile phone integrates
more and more sensors.
Actual trend is mobile
phones with touch
screen. In the future,

simple  movement & -y n
actions can simplify user —— 3axis
" ACC

interface by implementing
proximity sensor, 3-axis
accelerometer, uv
Sensor...

Remote Control for
TV

Today more and more
laptop PCs are equipped
with ambient light sensor
in order to reduce power
consumption by adjusting
the brightness of LCD
backlight with ambient
light conditions. In the
future, pyroelectric sensor
can detect the presence
of human and shut down
the PC when user leave

the room.

FDP TV

Today more and more p ﬁ‘gr?}?'s?é‘ésgr PV&%%'ESF”C A0

LCD TVs are equipped ,/ X AUTO \ TURN
TURN

with ambient light sensor
in order to reduce power
consumption by adjusting
the brightness of LCD
backlight with ambient R = .
light conditions. In the H ‘
. all
future, pyroelectric sensor sensor
can detect the presence
of human and rotate
automatically the screen.
Hall sensor can detect
end position in order to
stop motor at the correct
position.

SILICA | The Engineers of Distribution.



3. Ambient Light Sensor

ROHM ambient light sensor (ALS) ICs are designed to control the brightness of LED
backlighted LCD displays, or LED lighting based on ambient light availability and
brightness for optimum visibility and energy saving.

LCD Backlighting
Using ALS to control the intensity of LCD
backligthing for a wide range of applications

Wide range of applications
The compact ROHM ALS ICs are ideal choice for:

- LCD equipped portable devices such as mobile phone, digital cameras, PDAs,
Notebook PCs, Car navigation system as well as any devices with LCD display such
as video entry phone, LCD TVs, LCD monitors/displays....

- Lighting equipments such as interior public lighting, home/office lighting...

Improved Visibility with Lower Power Consumption

Public Lighting

Using ALS to turn on and off streetlights and
other sources of exterior and interieur
lumination.

Adjusting the light/backlight intensity to compensate for variations in ambient light level
can save 50% or more of the total power required to operate some portable electronic
devices or to participate to reduce CO, emissions. To provide superior performance,
backlight brightness control must be done in a uniform way over a wide range of
ambient light conditions and types of light source. ROHM ALS ICs feature industry-
leading performance that combines stable operation regardless of the light source
(from incandescent to sunlight) with superior light sensing accuracy.

Stable operation regardless of light source Superior light sensing operation
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: Sens Oomparison . Just +15%
Claar light bulo ‘ - |  of variations
" —T =
Skcalight bub C
Skcaigitbbs| -/
Sicalight bulo A
ik SO 5 W Camera Lighting
o ; 2 =N = W
aumaﬁ 10% max '3;,‘__\—' I,F\_ \‘\/\\‘ Using ALS to control the intesity IR lighting
F‘% —r| di fference; = S of security or web Cameras.
Temdkftonmoon 100 200 500
Analog or Digital output for easier integration
ROHM ALS ICs are available in both analog and digital output

configurations in ultra small package WSOF5 (1.6x1.6x0.55mm) or
WSOF6 (3.0x1.6x0.7mm).

Analog ALS ICs (BH16xx series) have an output current S ﬁtj}’
proportional to light (current sourcing) with a measurement range IF s Eaniralgetay -

from 0 to 100,000 lux. As shown in below typical application circuit, ‘ ((gr?e?o;c?bjﬂ}“' Performs light
an external resistor converts output current to a voltage to be M”'w;"'"'" Ambient Ambiert ight output processing
inputted to MCU ADC which in turn controls the LED drivers. Direct Baseband Processor e — 7 (BH16xc sers)

connection to ROHM LED driver with ALS I/F is also possible.

Light
Digital ALS ICs (BH17xx series) output a 16-bit (0 to 65,535 Iux) o
digital signal over I*C (2-wire) bus interface to MCU. Gain Switching
Shutdown
Digital Output (BH17xx series) WSOF6 package Analog Output (BH16xx series) WSOF5 Package
Bright Control
LED Driver : %M
M\Grm:rmmller M\cmﬂ:rr‘m'nllar o 2C LED Diriver e

Bl sevet Baseband Processor WSOF5
- 1.6x1.6mm
Fo | t=0.7mm t=0.55mm

VF = mgﬁm ALS%“JM
A 0 “ij 2 '

Driver Light p Driver Light
SCL = -
a s %J SW ) I G

P "Ly Gain Contro 2
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Analog output ALS ICS 1."Output current temperature dependency GC2 GC1 MODE Euneton

BH16xx Series

BH16xx Series of ALS ICs combine a number of 0 1 H-Gain 60UA@100 Ix

. . . . T Mode
innovations to provide gxcgptlonal performance s Temperature independancy
over a wide range of applications.

N
o
S}

Shutdown I0UT OUTPUT
disabled

——

O Ratio :
©

1 0 M-Gain B6UA@100 Ix
0.4 Mode
ROHM'’s proprietary trimming process and use of o2 -
multiple photodiodes with different junction depth ' ! ! e | Coune@ion
provides a stable output with little variation %40 20 0 20 40 60 80 100
between various light sources. — £ o
Three levels of gain enable the designer to make h &
the appropriate trade-off between backlight ‘W e
intensity and power consumption. : s ;
A logic- enabled shutdown function is also éw B

provided to further enhance power efficiency. ........... '

In addition, the current source output supports full

rail-to-rail voltage operation, further improving |ww tluminance vs IOUT current Hluminance vs Output Voltage
control sensitivity to variations in light intensity. o000 L’H;GaiL* - s Wide output range

< o MGain ) E vz / LM-Gain j_\/ BHIB03FVC

- 1 ep o D gd , I

o | L-Gain o I [ L-Gain |—|

Digital Output ALS ICs o ] 1
BH17xx Series el
BH17xx Series of ALS ICs employ the same it okt (il
proprietary trimming and multiple photodiodes with 35| ot reon) S : opul‘u"".l,,\.:
different junction depth to ensure uniform light - il E o
sensitivity. E g 20} et |
The deivce’s 16-bit analog to digital converter i Pl Pl
(ADC) produces 1 lux resolution over a range from -
0 to 65,535 lux.

The I?C output is designed for direct connection to
the system’s microcontroller. Two measurement
resolution levels are provided, allowing design
trade-off between sampling time and performance.
For example, with high resolution sampling, optical

noise like fluorescent lamp flicker can be filtered. ' i ; Wide I*C input voltage

Low resolution reduces the sampling time for _ . |ROHM's IC bus

applications like GPS systems where light level compatible with 1.65V and

changes are dynamic. Vec (3.6V max) enabling
operation in systems with
multiple power supplies

Line-up table

Supply Sen.sit'ivity Output llluminance Temperature
Part No Output Type Voltage [V] Vanatloons Sensitivity Gain Measurement Operating Range [*C] Package
[%] Range [IX]
BH1600FVC 2.4-3.6 +35 2 step 0-50,000 -30 to +85 WSOF6
BH1603FVC 2.4-55 +15 3 step 0-100,000 -40 to +85 WSOF6
Analog Current (source)
BH1620FVC 2.4-55 +15 3 step 0-100,000 -40 to +85 WSOF5
BH1621FVC 2.4-5.5 +15 2 step 0-100,000 -40 to +85 WSOF5

BH1771GLC | Digital I2C I/F + Proximity Sensor 2.3-3.1 +15 - 0-65,000 -40 to +85 WLGAO010

SILICA | The Engineers of Distribution.



4. Proximity Sensor and Low Profile Infrared SMD LED

BH1771GLC - Product Outline

The BH1771GLC integrates an optical proximity sensor and digital ambient light sensor
(ALS) on a single chipset. The proximity sensor can detect objects from 1cm to 10cm away,
making touchless motion possible. Simply wave an object, such as a hand or a pen, above the
sensor to initiate various operations (e.g scroll). The ALS features a wide detection range, from
darkness to direct sunlight, allowing adjustment of brightness of LCD and keypad in portable
applications to match ambient conditions for optimum visibility with minimal power consumption.

Single-chip design for device miniaturization

¥G

The internal proximity sensor utilizes a 3ch LED driver designed to drive up to 3 infrared LEDs 2 ‘gg;ggg‘nﬁ
located near the sensor. The phase difference of the reflected light (time-divided pulses) from : t=0.9mm

each LED is the detected to determined the direction of movement of the reflecting object (e.g
human hand or pen). This makes touchless operation possible — in a compact form factor.

VDD
imity Sensor [‘]{ @
LED
< El)rnL\Fell:')s ] Zﬂse Cﬁ)ﬁ\?{ol > I -~ ~
en. = N
\ / = 4 \ | Target Object
DC light | ] ; ) - Ps F=1
m ! re,jf,glmn ;‘:\;ES;; > INT(PS_OUT), VLSIELG
: Data 19 Infrared
¥ ‘ woo  (MCU Light
l Timing Controller ]l—[ osc ]'_Reglsters POR L
¥ =
Ambient Light Sensor seL T
N Pc SDA
B = - cArIIE Ll ¥ Interface| e
N X w ADC faws
Ambient Light Sensor + Proximity Sensor  IrFLED
[ [} [} 850/950nm
GNDiLEDLf GND T GND T ( }
Touchless Motion Feature ®  :SensorlC
The BH1771GLC incorporates a proximity sensor with 3ch O3 :i-ep

LED driver. Connect 3 infrared LEDs in order to detect both
motion and brightness.

The IR LEDs are illuminated in a time division based method.
The phase difference allows to detect left < right motion and
up < down motion.

,1ms>

Time Time

{C
1)

/

10ms ~ 2000ms (adjusfa

3|e) sec. sec.
| Left - Right | | Up - Down
Recommended IR LED ROHM’s Infrared SMD LED o Tua [ oo
for Proximity Sensor: N
ROHM's optical sensors serve as eyes to [ 2o o4f L, 015
SIM-0405T

ROHM’s

A=870nm, 1.=30mW/sr (at |.=100mA)
or

ROHM’s

A=870nm, I.=40mW/sr (at |.=100mA)

monitor changes of any motions, and comply uvrt:mm
with customers' day-to-day diversifying requests. =

SIM-030ST infrared LED has Ultra Low Profile =
(0.9mm).

www.rohm.com
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Examples of Touchless Motion Detection with Proximity Sensor

Page Flip

Navigation System

Right < left or up < down motion detection can be used for
the scrolling and navigation on a map.

E-book

Right > Left motion detection can be used for e-book in order
to go to the next (or previous) page, without the need of
touching any buttons.

Menu Selection

m—— -

O

A
X1 2 || FFom gy s
PHOTO 1Seg MUSIC

* *
& *
Remote Control
Right < left motion detection can be used for the scrolling of
icons which are displayed on the TV. Approaching the hand
very close can also allow to press and make a selection inside

the menu. This application works with a combination of motion
detection and azimuth strength of detection.

Digital Still Camera

Right < left motion detection can be used for the fluent &
easy scrolling view of photos which have been taken.

6~

Scroll view of photos
i B
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ROHM's ultra-compact Hall ICs feature high sensitivity on a single chip. Uses include magnet
(magnetic field) detection as well as positional detection. The contactless method prevents
damage/degradation due to the introduction of foreign materials or wear and tear. 3 types of
Hall ICs are offered, based on the detection method and type of output (bipolar, polarity
discrimination, monopolar). In addition, a Hall IC capable of detecting alternating magnetic
fields is offered. The BD7411G is now available, featuring high reliability 5V operation in an
easy-to-use SSOP5 (< SOT23-5) package.

Bipolar Detection Type

Bipolar detection Hall ICs send an output when either pole (S or N) is detected. Both types of
magnets can be used, simplifying parts management.

Discrimination Type

Discrimination type Hall ICs integrate a special circuit featuring two outputs, one for each pole.
Discrimination is possible using output logic.

Monopolar Detection Type

Monopolar type Hall ICs detect only one pole (S or N) and output a signal once detected. It
consumes less power than bipolar detection types, since detection is performed only with one
pole.

Bipolar Latch Detection Type

BU52040HFV, alternating detection type Hall ICs sense changes in the magnetic field (from N
to S or vice versa). Detection is based on the change in magnetic flux and not on the field
strength (the output duty pulse is uniform), making it ideal for menu interface applications such
as wheel keys and track balls.

Magnetic

N S N S N Duringmsn ﬁ:tl - A

shifting N Fi 1Y i

Magnetic |
flux dgnaitjr \_/
Polq

Output

H—L
Alternating
magnetic field
detection

1

Sensor IC

—1

5. Hall Sensor

Easy-to-
mount
550P5

package

SOT23-5 2.8mm X 2.0mm " .

Normally

BD741 1 G theﬂ;I:;;:tic
field- without
intermittent
operation

5V
operation
ideal for
homea
pliances

(SSOP5) t 1.15mm
N |
Block| outout Block || Ot
Sensor IC

Bipolar Detection

Output(fy

H—L

Block output®

Sensor IC| H™H

Discrimination

E’“'ol Output |_5;l;l ;D 'Output
Block H—H Block HeL
Sensor IC Sensor IC

o

N Pole Detection

N

- -//
{1 Output Output
iy Block e
Sensor IC Sensor IC

5 Pole Detection

Various Applications

Hall Sensor ICs can be used in various applications such as Home appliances (Microwave oven, Coffee machine, Rice Cooker...),
White goods (Washing machine...), portable electronic equipments (Mobile phones, Digital Camera...), printer/copy/fax/scanner
machines, Computers (Laptop, Accessories such as mouse...), Automotive (BD7430G under development, supporting 24V)...

Application examples for Open/Close detection

Application examples for Rotation Detection

www.rohm.com | www.silica.com



CMOS output

In conventional Hall Sensors ICs
current flows through the external
resistor during magnetic field
detection, resulting in large overall
current consumption. ROHM’s Hall
ICs feature CMOS  output,
eliminating the need for external
resistor, allowing direct connection
to the microcontroller. This reduces

Flexible
'>r|"\‘.;’£”"" design
;asn'\%

Current consumption

set current consumption in the Conventional {V(?S%';'g'm
application circuit while contributing
to increased space savings.
Intermittent Operation
Maximizing the battery life of electronic iean oy i
devices is one of the most important sl
considerations. In response to this, ROHM i &
Hall ICs feature intermittent operation, @& |
resulting in low power consumption andi 1 |
longer battery life. 000 T |
Average Current Consumption: (Intermittent to00 17 L
operation cycle: 50ms typ.) cupmA coreeypicnepmy s ROHM
3.5pA (BU52012, BU52013) High accuracy
6.5uA (BU52002, BU52003) offset High sensitivity Hall

clancelle_lt{on for Element for precise

high efficiency magnetic field
Ultra-small CSP package detection
Current and next-generation portable electronics E?Eﬁf‘ﬁz;m
necessitating more compact components. ROHM's y
Hall ICs are available in an ultra-small CSP and were T
designed for magnetic switches, which do not require e = |

mechanical contact and are not susceptible to failures !=
due to foreign substances or degradation caused by
repeated switching, resulting in higher reliability. 10 display

Ccsp
(VCSPS0L1)

Line-up table

Operate . . Supply Output
Type Part No Power Supply Point Hysterisis Period o ot Package
BU52001GUL 2.4~3.3V +/-3.7mT 0.8mT 50ms 8UA 1 VCSP50L1
BU52011HFV 1.65~3.3V +/-3.0mT 0.9mT 50ms 5HA 1 HVSOF5
BU52015GUL 1.65~3.3V +/-3.0mT 0.9mT 50ms 5HA 2 VCSP50L1
BU52021HFV 2.4~36V +/-3.7mT 0.8mT 50ms 8UA 1 HVSOF5
Dual pole detection
BU52025G 2.4~36V +/-3.7mT 0.8mT 50ms 8HA 1 SSOP5 (SOT23-5)
BU52051NVX 1.65~3.3V +/-3.0mT 0.9mT 50ms 5pA 1 SSON004X1216
BD7411G 4.5~5.5V +/-3.4mT 0.8mT - 3mA 1 SSOP5 (SOT23-5)
BD7430G* 4.5~24V +/-5.0mT 1.0mT TBD 4.0mA 1 SSOPS5 (SOT23-5)
Spole |BU52002GUL 2.4~33V +/-3.7mT 0.8mT 50ms 6.5HA 1 VCSP50L1
Unipolar | %" [BUS2012HFV | 165~33v [ w30mT | oomT | soms | 3s5mA 1 HVSOF5
detection | -\ ole |BU52003GUL | 24~33v | w37mT | osmT | soms | 6.5uA 1 VCSP5O0L1
detection | g52013HFV 165~33V | +-30mT | o0omT 50ms 3.50A 1 HVSOF5
Dual pole detection | BU52004GUL 24~3.3V +/-3.7mT 0.8mT 50ms 8HA 2 VCSP50L1
(Bipolar detection
output) BU52014HFV 1.65~3.3V +/-3.0mT 0.9mT 50ms 5HA 2 HVSOF5
BU52040HFV 1.65~3.3V +/-3.0mT 6.0mT 0.5ms 200uA 1 HVSOF5
Bipolar latch
BD7420G* 4.5~24V +/-2.2mT 4.4mT TBD 4.0mA 1 SSOP5 (SOT23-5)

* Under Planning

SILICA | The Engineers of Distribution.



6. Temperature Sensor

Thermostat Type

Temperature control is becoming increasingly important for stable performance as electronic
products become more miniaturized and operate at greater speeds. In particular, power
supply and motor circuits that generate heat require temperature detection in order to
prevent shorts or malfunctions and possibly damage.

ROHM's temperature sensor ICs feature a high accuracy reference voltage supply,
comparator, constant current circuit, and a temperature detection element into a single chip,
eliminating troublesome circuit design. Temperature detection capability is enabled by
simply connecting the IC to the set substrate, saving space.

Surface Mount

BDF CICIC10G

garies

Temperature hysteresis | =
o
o 7 % (({ "y NEE
AT ool
os 1 1 1 | Tme « "
; P : » ) |
} ON { } ON { i - d
- tion devices For electrical outlets equipped For automatic
Time control with a temperature sensor ventilation windows

Temperature is often measured with )
thermistor. However, thermistor Thermistor
characteristic is not fully linear and
measurement range is quite narrow, [ 1VOUT
which affect temperature measurement
accuracy and requires filter, which TemperatLresensorIC 1 oS
increase the number of external Power Supply
components and the space on the PCB. — Shutdown

or FAN control
ROHM's temperature Sensor IC with l
analog output, BD1020HFV, feature a

high accuracy plus a wide temperature

range without external components, 30 VOUT Voltage vs Temperature Analog Output Type Block Diagram
making the solution very easy to e

integrate.  Analog output can be 25 * High accuracy || VDD
connected to microcontroller ADC. 5 20 * Wide temperature _E:
w 2 range H
Very high accuracy: g \\ 1/ B.G.Current
+1.0°C (Ta=30"C) § 15 "\\ Source
+2.0°C (Ta=-30 ~+100 °C) E El I~ 9 vouT
210 ;
2 -8.2mvIc = .
Very low supply current: 4.0pA (typ.) 05 ~ (toAD)
Ultra compact package: 1.6x1.6x0.6mm oo Sensor
4020 0 20 40 60 80 100 120

TEMPERATURE ['C] —g

Line-up
Supply Temp. Analog
Analog Output Family Suppl){\)/)oltage Current Sensitivity Output voltage Package
Temperature Sensor IC ) {mv/c) (@s307C)v)
BD1020HFV 241055 4 -8.2 1.3 HVSOF5
Supply Temp. Analog Detect
Thermostat Temperature Family Suppl)(/\)/)oltage current Sensitivity Output voltage Package temperature
Sensor IC with changeable (uA) (mV/°C) (@30°C) (V) (C)
detect temperature
BDExxx0G 29t05.5 16 -10.68 1.753 SSOP5 -20, ..., 120
Supply Detect Detect
Thermostat Temperature Family Suppl)(/\}/)oltage current lzg:’:;td& VK; temperature Package temperature
Sensor IC with (uA) accuracy (°C) (°C)
low Current Consumption
BDJxxxHFV 2.4t05.5 7.5 0.3 +2.5 HVSOF5 55, .., 90

www.rohm.com | www.silica.com



7. Optical 4-Direction Detection Sensor

4-way Detection 0.8mm Thinnest* Package |Phototransistor -

4-way detection at 90°intervals is enabled utilizing an
infrared diode, phototransistor and shield. Integration is
easy and makes instantaneous detection possible. In
addition, the simple design and optical method minimizes
malfunctions and ensures a high degree of precision.
Conventional products often exhibit noise during rotation,
the RPI-1040, however, utilizes a novel light shield that
results in silent operation.

., | —

* July 2009 survey . Phototransistor 2.
Light Shield
Broad compatibility Operation Principle
Optically detects the orientation of devices, making it ideal for a variety of An infrared LED and 2 phototransistors are
consumer/industrial applications, including image orientation and fall detection. utilized for 4 way direction detection. During the

silent movement of the ball shield, output of
phototransistor will change between High/Low

[E Oﬂentahon DeteCt|On state. The state of both phototransistors allows to

Simplify preview for image correction (i.e. autofocus, detect 4 directions.
white balance adjustment) -
Video Devices x

Phototransistor2 | A Phototransistor 1
Low

(Mobile Phones, Digital Cameras) aais N

Low

[®) Image Rotation
Image Rotation Based On Device Position
Photo Disp|ay Devices \ Rotates images based on orientation

@®High
@ Low

(Projectors, Photo Frames) _' Y a2 - .ﬂv ' -
a0 0 o i @High
— T A PN B @ Low
B Fall Detection _—
Movement Sensing - :2‘:’:"8;;“9

(LCD TVs)

4 c

®High  @High

Line-up of 4-direction type Sensors

<Dimensions>
RPI-1031 package size is 3.9x3.9x2.4mm. 3.1 r?fﬁ
RPI-1041 package size is 3.1x3.1x0.8mm.

31
Collector current
Ic(Min.) Response (Uniit: mm)
Part (mA) time tr-tf
Number | y | (m’)-) Volume and area reduced 79% and 37%, respectively,
c CE F 1
ma) | o) | ma) compared to conventional products
RPI-1031 0.10 | 5.00 | 5.00 10 _
Volume Area
RPI-1040 | 0.05 | 5.00 | 5.00 10 reduced reduc'i“
79%) 37%

Visit our website for additional examples ~ i
www.rohm.com/products/opto_device/sensor/4_direction/uses html Conventional Product HP I '1 040 Conventional Product R PI '1 040

SILICA | The Engineers of Distribution.




8. Optical Sensors & Infrared LED

ROHM's optical sensors serve as eyes to
monitor changes of any motions, and comply
with  customers' day-to-day diversifying
requests. ROHM is in charge of integrated
production from the die fabrication to the final
assembly of all photo emitting/receiving
devices with options of customization.

Detection of all movements

I\
v “0 % P
7 X \\‘ U \ v\
W e
\\\\ \ ot
‘ L ] * L Transmission Type Reflective Type
. '.'0 L ¢ 7 characters © 7 characters ©

= _ FREOEHENEE |REREEED
Transmission Type photointerrupters %ﬂ I l E% % ——

Optical switches which detect existence/absence of o Gap Width o
object(s) by intercepting of light, suitable for various - -
applications like sensing of position or speed of

rotation, etc
Reflective Type photosensors
This is the type for judging existence or absence of an
SMD leaded

Interrupter Reflector

object by detecting the reflection from such object
with casted light.

Infrared Lighting Emitting Diodes (LED) BE El EI El
Infrared LED suitable for the remote-controller & ’i,! | M T T

optical communication equipments.

¢

Series Name Additional Number  Output Configuration Package Color Terminal Shape
SIR_] 43, 45 lamp infrared LED | ST ntrared LoD B | Colored
Sids view infrared LED LT [ Clear |

S Surface mount infrared LED

Embossed Taping
Embossad Taping

_ Embossed Taping
RI=75mW/sr =

3F

131

[Ts2]

=T A7

scm_| Chie LED [Tes | Embossed Taping

Ter

Tes

97

Y

Phototransistors
T
High reliability/sensitivity photo-transistor to be used El EI @@
I I 1

with infrared LED in pairs popularly used in compact

.. . Series Name Additional Number ‘Qutput Configuration Package Color
precision instruments. RPT [42 lamp device ﬁ"_'_| Phetotransistors
RPM Side view infrared LED R T | Claar
) Surface mount infrared LED
] 4 e chip LeD
\
S

For more information, please visit our website
http://www.rohm.com/products/opto_device/sensor/

Product Catalog

There, you can also download Optical Sensors catalog Optical Sensors
http://www.rohm.com/products/databook/s/pdf/sensor catalog.pdf Download &> gl (PDF 1606K8)

www.rohm.com | www.silica.com



Application Examples for Optical Sensors

Optical sensors can be used in various types of applications in order to detect all movements. The 2

following pages show a few examples among many possible applications for consumer and industrial
markets.

Laser Printer Paper Ejection Detection

Drum Rotation Detection

Paper Carriage Detection

Paper Presence / Absence Detection

Inkjet Printer

Head Position Sensing

Paper Feed Detection

Paper Sensing

Digital Plain Paper Copier

Position Sensing
Paper Ejection Detection

Drum Rotation Detection

Paper Carriage Detection

Paper Presence / Absence Detection

SILICA | The Engineers of Distribution.




8. Optical Sensors & Infrared LED

Video Camera / Digital Camera / Mobile Phone

Lens Position Sensing
and Aperture Control

LCD ON/OFF

Facsimile % :
Source Document Transmission Sensing

Source Document Width Sensing

Printing Paper Sensing

DVD Player Air Conditioner

Pickup Head Position Sensing

Louver Direction Sensing

Others

Classification Device Applications

Massage chairs Internal structure position sensing

Home electronic

! . ) Mator rotation sensing
appliances Sewing machines

Sensing of vertical motion of the needle and fabric feed timing
Industrial equipment | Automated production equipment|  Internal structure position sensing

Others (Gaming devices (pirball machines, et |  Internal structure position sensing

www.rohm.com | www.silica.com



9. Pyroelectric Infrared (PIR) Sensor

BD9251FV - Product Outline

BD9251FV of ROHM is a preamplifier IC for
pyroelectric infrared (PIR sensors). PIR Sensor is
used for human body detection applications with
high performance and low power consumption.

f y . ? Pyroelectric sensor
F =

Stable current
for reducing nolse
influence.

Easy configuring of gain o ik g .
and fitter characteristics | .FmaAng

by only setecting exiemal
component values. i mﬂmt
Main Features ——
‘Now i
BD9251FV IC features a aow Pyroelectric Sensor backend IC

high  sensitivity —amplifier

combined with built-in

detection comparator and

sensor regulator into one

single-chip. Single-chip | Pyrosiectric sensor
concept of Rohm makes it slement

It composes of
discrete parts.

Pyroelectric sensor /’ -0

element

o
o | g

~

easy to use and to reduce
power consumption as well
as space on the board.

CPU CPU

SSOP-B14 package allows

Mount area: Saves 50% | ) |

easy integration and [ R S - -
soldering.  Logic  output Power consumption: % I - I - I - /
works with CMOS  level Soves 70, RROM N T <

which can be connected
directly to MCU. Operation
voltage is 2.97~6.00V.

BD9251FV — Examples of Applications

Notebook PC TV

Light switch Security camera Security detector ATM PIR sensor

SILICA | The Engineers of Distribution.



10. Capacitive / Resistive Touch Sensor

Capacitive sensors convert the capacitance between an electrode and human finger to
electric signals. They contribute to thinner, longer lifetime and more flexible designs
compared with mechanical switches. A broad line-up is offered in variety of channels,
interfaces, functions and voltages, facilitating development of capacitive switching modules. Dielectric (g,)

Through Capacitive Touch Sensor (CTS) Controller IC family, ROHM helps the industry to 4

adopt this cost efficient popular user interface to more applications. Besides traditional .

applications such as mobile phone, white goods, home appliances, portable media players, Electrode Thickness
L . . . 1 (mm)

portable navigation devices, remote controls and many others, it can also be integrated for

industrial application & control panels of machines.

Finger

o | Tl ] 3
Avop ovoo

l:i}l—____: =
'::>I i
= i

|

Bl

Special Features

Proprietary CV (capacitance to voltage) conversion technology minimizes the /%/M //—(J
effects of electrode resistance on the sensor circuit. The capacitance ““ —

Elmosmu: SEI'IBDI]C. ]

between electrode and the sensor is converted into a voltage via CV (i) [l
conversion built-in circuit, then output digitally via an internal 10-bit ADC. i

ROHM'’s CTS controller ICs feature built-in chattering prevention, hysteresis
& detection threshold setting and noise cancellation functions.

In order to provide a tactile feedback, up to half of channels of BU21008/10 il
can be configured as LED drivers!

2
. . . . Sensor and 1:] |
A complete documentation package is provided for a simple development, 2 :
) ) i - N e linics Threshald
such as PCB design guide, schematics and various application notes. I f\_
‘3]] /—‘\ Threshakd
Rich Line-u an
P W of
Gesture recognition information (for slider) as well as various settings and Sensor IC 121| I_m.qw
output registers values are communicated via 12C or SPI. output timing S =
BU2105x series features PIO output interface standard SSOP package and ) I L
5V operation which can be connected directly MCU GPIO or key interface for 8| r_EIE| OFF
easy replacement of mechanical switches without software development in
industrial and white goods applications.
BU21050FV* Capacitive 8ch Switches 8ch PIO output / 4.5~5.5V -40~+85°C SSOP-A32 Available
4bit Binary 7.8x13.6x1.8mm, 0.8mm pitch
BU21051FV* Capacitive 2ch Switches 2ch PIO output 4.5~5.5V -40~+85°C SSOP-A16 Available
6.6x6.2x1.5mm, 0.8mm pitch
BU21008MUV Capacitive 16¢ch Switches 12C AVDD=2.5~3.3V -40~+85°C VQFN032V5050 Available
DVDD=1.7~3.3V 5.0x5.0x1.0mm, 0.5mm pitch
BU21010MUV Capacitive 8ch Switches 12C AVDD=2.5~3.3V -40~+85°C VQFNO016V5050 Available
DVDD=1.7~3.3V 3.0x3.0x1.0mm, 0.5mm pitch
BU21009MUV Capacitive 16¢ch Switches/Matrix 12C AVDD=2.5~3.3V -40~+85°C VQFN032V5050 Available
DVDD=1.7~3.3V 5.0x5.0x1.0mm, 0.5mm pitch
BU21013MWV* Capacitive 24ch Matrix 12C / SPI AVDD=2.5~3.3V -40~+85°C UQFN036V5050 Available
Touch Screen DVDD=1.7~3.3V 5.0x5.0x1.0mm, 0.4mm pitch
BU21018MWV* Capacitive 36¢ch Matrix 12C / SPI AVDD=2.5~3.3V -40~+85°C UQFN056V7070 Under Development
Touch Screen DVDD=1.7~3.3V 7.0x7.0x1.0mm, 0.4mm pitch
Under Development

* Please, contact ROHM Sales for more information

www.rohm.com | www.silica.com



11. Laser Diodes for Sensing

Production volume of laser diodes by ROHM ranks top-class in the
industry. Stable production is achieved by effective use of common
assembly lines due to higher design compatibility among the
products. Wide range of product lineup is available ranging from
low-power type to high-power type.

A laser diode, in contrast with LED, generates coherent or
‘arrayed’ light using a lens, which can be sent long distances or
focused on an extremely small point. This principle makes it
possible to be used for sensing such as distance measurement for

example.
Function Characteristics Application Examples
o) i Enables high-speed reading of minute | Optical disk reading / writing
Reading signals {CDs, DVDs, Blu-ray)

Image signals are written by changing

(@ Recording the color of an organic membrane m[ﬁ':j;::;_ BI ing
based on high output (CD-R, DVD-R, Blu-ray)
Signals are drawn by irradiating a

(@ Photoaxposure tive drum Laser printers
High-speed modulation is possible,

Optical communications in PCs,

High speed, high pracision

High speed, low noise

Long distanca, high speed,

Adjustabile helght, Utra-preciss

@ Communications | making it possible to transmit large
ts of information mobile phones, and other equipment. Detalled, high pracision I;.th accuracy visible spots particks) over 1ong distances
® lumination Allows accurate pointing via pin spot Laser microscopes, laser scalpels, Optical Mice Bar Code Readers

illumination pointing markers, and the like

Attenuation over distance is low,

making long-distance transmission Road distance/building height

(B) Measurement

passible measurements ﬂ
@ Interferance fringes are easily created, | Sensing devices such as fire alarms, High precision,
Sensing enabling detection of minute changes | dustcontrol, and laser mice. high-speed response Werify position
Structure of a Laser Diode Jr—
- - Optcal D Lomar Prtor ;
In laser diode, amplitude of light is increased Yo FBLE; FREe 0 [ B3 ooweol ovo-n| 5057 | a5 42| el o s
through induced emission.
AL Standard product / CAN L] L]
RLOZWMFV2 | Standard prociuct / Frame ® | e
Structural Diagram of a Laser Diode 7 RLO2ZWMFL1 High ESD resistance / Frame eole
- 27 RLDZWMNL2Z Automethe-ac (B5°C) / Glisssakd CAN | @ | @
Low/Low * RLDZWMFLS 80°C-class / Framo ®| e
- Linear light emission |k BLOZWMULY | 80°C-class / GAN LE
L5 RLDZWMFR1 Eaif pulsation / Frame ole
- Monochrome light : HEIEL S LT oy -
: * RLDZWMFL4 10mW / Frama [ L]
"f"" '" Immm 20mW / CAN ® | e
3 RLD2ZWMGZS OVD=10mW / CO=240mW [ ]
Travels back and forth —Lowheh | AL DVD=240MW / CD: @
. . High/High # RLD2WMGLU1 OVD=300MW / CORIS0MW e | e
between reflecting mirrors, S T

* RLDZBPNK2

Todn Infrared / 90pm pitch

increasing amplitude

] ®
L S  RLDZBPNKI Twin Infrared / 28m pitch [ L]
660nm Laser
RLDOSMPTT DVD Single beam / CAN ® ole

Structural Diagram of a Light Emitting Diode

o L]
iR RLDSSMPT3-13A | DVD Single beamn / Glass-seubsd @ L] L]
TBOnm Laser
RLD7ANZH Infrarad singla / Smw eo|e

- Light is dispersed 0 G RLD7ENZM1___| infrared single / 10mw ® e
5 RLDTSNZM2 Infrared single / 15mW [
- Mixed colors AL Ifrarod singls / 16mW e
RLD78MPAY C0 S | CUT CAN Packags [ L ]
Low Power RLD7EMRAT GO / Resin package ® °
i RLDTAMZGM Infrared single / SmW [ ] [
High Power RLDTEPPYS COw280mW ® @

For more information, please visit our website
http://www.rohm.com/products/opto _device/laser diode/

There, you can also download Laser Diodes catalog
http://www.rohm.com/products/databook/Id/pdf/Id.pdf

Product Catalog
[ Laser Diodes

Download >> gM(PD

SILICA | The Engineers of Distribution.



ROHM remote control receiver modules are comprised of a photodiode and
signal processing IC die bonded to a metal lead frame. Gold wires are used
to ensure high reliability. The components are then sealed with mold resin
to eliminate visible optical noise and the entire structure except for the
condenser lens which is covered in a metal shield casing.

Ve

Campanay

g—@ =P
GND

Wide line-up

ROHM offers 2 leaded (5.0V RPM7100-Hx, 3.0V RPM7200-Hx) and 4
surface mount (5.0V RPM5500, 5.0V RPMS2001, 3.0V RPM5300, 3.0V
RPMS1001) series. Remote control receiver modules are available in both

top view and side view configurations. ‘ ‘

RPM82001\' ' RPMS1001
5V, top view 3V, top view

Broad Compatibility

Both types utilizes a dual-chip structure incorporating a PIN photodiode
and receiver IC. Malfunctions due to noise are prevented by reducing
supply ripple, resulting in broad compatibility.

Hemote Control @

Receiver Modulz

Instructions to
electrical sst

LED turns ON (iit) at high level
Ve

i
. e
- {Ex. 36.7Hz, 38kHz, 40kHz)

Electric signal generation The Power-ON code signal is
Power-ON code mixed with the subcarrier.
* Electric signal === Optical signal

(2) Optical signal | |
Performed by
Optical signal = Electric signal the RC receiver
module
Demodulation to the power-ON code signal.
@ Electric signal (The subcarrier is eliminated.)

| The level of output from the Remote Control Optical Module is low when the light is turned ON.

. 4

The microcontroller performs code discrimination
and gives power-ON instruction.

* The set is turned ON.

For more information, please visit our website
http://www.rohm.com/products/opto device/reciever module/

There, you can also download Remote Control Receiver catalog
http://www.rohm.com/products/databook/remote/pdf/remote catalog.pdf

12. Remote Control Receiver Modules

Holder casing
/ Mald resin

— PIN photodiode

Signal processing IC

;

Condenser
lens

“\ Lead frame

Structure of RPM7100-Hx/RPM7200-Hx

120
RPM7200-Hx Series
| R
100 = S | I W
"I Competitors'

5V products | 44
N

o
=

Relative Effective Distance ()
[
(=3

40 W 9o 7
h - |
1

20 L
[y L]
] T

o 1L
1 100 1000 10000
Ripple Frequency (kHz)

Relative Effective Distance vs. Power Supply
Ripple Frequency of RPM7200-Hx

el
- , o
-!.,!J!'Qr ~ i Moy .
N, &, S
S .,
S

| Product Catalog

E Remote Control Reciever Modules
Download > gl (PDF 5214KB)
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13. IrDA Module & Controller

Are you just satisfied with bluetooth? There are things only
optical communication can do.

The IrDA infrared communication modules features such
avantages like, high communication speed,high level of
sequrity,more design freedom (compatibility for future
redesigning of set).

ROHM's IrDA communication modules are among the
smallest in the industry and feature ultra-low power
consumption, enabling ROHM to command a large market
share. All products are fully supported and utilize the latest
optical technology, providing the ideal solution to virtually
any IrDA need.

LED (GaAs) LsI (Si) Photo Diode (Si) NIRQ

BU92747GUW BU92747KV

PWB (Epoxy) M C U

Data Bus (16bit)

Address Bus (A3~A0)

Peripheral
CS/, WR/, RD/, INT/ Device
(i.e RAM)

Full solution: Controller + Module

ROHM can. F(”°V‘dert,the o oon oY ?ff)e”"% oA | = ROHM can provide full kit, e.g both
controller supporting rSimple) and Il
transceiver module for high reliability and optmum | IF/DA Controller IC (BU92747) and

compatibility. IrDA Transceiver Module (RPM972-H14)
Without With shield
shield case w, case
N\ -
IrSimple for High Speed File size l
. . . Data rate
IrSimple protocol allows to achieve high speed 441Kbyte. 784Kbyte. 1,121Kbyte
communication by simplified protocol review in ( 2Megapixel ) ( 4Megapixel ) ( 6Megapixel )

the IrDA 4Mbps (FIR) without any change of :
AFE. This new protocol drastically reduces the Gl Il )
data transfer time about 4~10 times compared 4Mbps (FIR) 9.4 sec 17.9 sec 25.6 sec
to conventional IrDA protocol.

I 115.2kbps (SIR) 46.9 sec 89.6 sec 128.1 sec I
Current IrDA protocol IrSimple protocol printer HDD-DVD recorder  FPD-TV mobile phone
Sensing canmection E— M T &
Station Discovery [ _ — - ’ L] Sy
LAP connection |:> Object Exchange | ——— ;__2-._ ‘b'\ '
LMP connection disconnection 5, 0 QQ,
OBEX connection
—¥
Object Exchange [
———* projector cardevice  Kiosk terminal contents distribution
OBEX disconnection . -+
LMP disconnection | = i
LAP disconnection e =
| S

SILICA | The Engineers of Distribution.



14. Contact Image Sensor (CIS) Heads

ROHM was the first company to start the mass production for thermal printheads —
used in large volumes over the world. Contact Image Sensors (CIS), developed on
this technology, are also widely used all over the world.

ROHM'’s image sensors heads are used in variety of fields, contributing to diversifying
the nature of applications. Complying with innovative downsizing while maintaining
the high functionality based on the three basic technologies such as optimized optical
solution, ceramic substrate, LSI solution.

ROHM will continue to expand its line-up with products to fulfill your requirement.

Competitor{(CCD) ROHM(CIS) ROHM (CIS) Advantages
Drive Voltage High voltage (2V) Low voltage (3.3V) ‘»Low power consumption
L = il
Size sl s 2 Compact size
{scaled down cptical system) | (similar-sized optical system)
. CCFL LED ! Mo warm-up time
Hght:Sourcs {unstable intensity) (stable intensity) | Mercury-free

z Calor
[:] Monochrome:

Depending on application, scanning | 2400
parameters will change such as
resolution, scanning speed,
color/monochrome image capture, | 1200
effective scanning width.

ROHM’s wide lien-up of CIS heads
includes products for
color/monochrome, up to 216
effective scanning width, up to
1200dpi, up 8MHz pixel clock
frequency, down to 0.4ms/line
scanning speed. 300

Copters Lvemone |

Digital PPC

FB/ FE series

Resolution (dpi)

CE series

i

Width detection
Position detection

3.3V or 5.0V logic operation permits s
direct driving from microcontroller or : Gaming Equipment| we series
ASIC, making it possible to have [L“ne“"Ga""”gde‘”“BS
common power supply with the 0 ; . ;

peripheral circuit. 0 5 10 20 30 40 50 60 70 80 90 100
Scanning speed (PPM)

200 -

A unique prism structure provides a
uniform  light output, making it Model series

possible to reduce size, weight and Class Applications Individual Applications Color ©18 Monochrome CiS
prevent noise. A ceramic substrate FaFEsees | CEsmies | MBseies | MEsencs
provides good heat dissipation and Document Scanner Document Scanner PY 0
eliminates dust, improving scanning
quality.

Document Scanners i jon Printers i tion Printer ® O

Large Scanner A0 Scanner ) O

CE series enables bi-directional
scanning.

Financial ATM Check Reader Card Reader

®
-
9

Financial and Traffic Terminals
Traffic 1D Reader Ticket Reader

°
-
9)

MB, ME series are specialized for
monochrome scanning. Ideal not Gaming Equipment Lottery Gaming Machins
only for scanning copies and faxes, s copers Copter Copier Widh Detection | Digital PPG o
but also for detecting the position or i — - -

width of printed material or records Foeemie Focsimie oote P = e
as well. ) -Good @ : Ideal

\
9)
°

9]

Document Scanners ATMs Check Readers Card Readers Digital PPCs KIOSK/Amusement

www.rohm.com | www.silica.com



15. MEMS Acceleration Sensor

OKI ROHM'’s portfolio also includes products from OKI
Semiconductor, which complete the line-up for sensors with

OKI SEMIcONDUCTOR  MEMS acceleration sensor.

ML8953B can detect the movement and position of every device and provides

versatile functions by Micro-Electro-Mechanical-Systems (MEMS) with formation of 3

dimensional structure and smaller movable parts and LS| technologies. ML8953B
features a built-in flash microcontroller, thus application programs can be installed.

A
- gy
Acceler ML _
ometer 89538 Installed software and functions runs
~ autonomously. Main CPU starts/stops and read

results after an interrupt.

Applications Reduced power consumption of main CPU.

MEMS acceleration sensor’s versatile functions bring you opportunities for introducing products in various markets. Acceleration
sensor enables to detect acceleration, tilt, motion, vibration/shock, drop...

Mobile device
-Screen rotation

Input device
+Motion input

Features Example of application circuit (in 12C mode)
ML8953B features 3-axis (i.e 6 directions) Vooo
accelerometer (in  MEMS technology) | \q4
equipped with flash microcontroller and T HE dvdd  ML8953B ooo HOST
operates with low power consumption. > dgnd hom
Digital interface with host CPU can be . - avdd M
selected among SPI (3 or 4 wires mode itm uF sdi_sda 5 SDA

i & agnd
supported) or 12C (2 wires). xL sdo § SLAVET
It also features intelligent functions: pass

9 g 001 F sclk_scl SoL
*A roll angle and pitch can be output. Vopo + regout
geanap P ATuFs ootuF 0% sos SLAVEO
*The preciseness is improved by average 2040 o ; 12c_mode
value output.
l resetn
°In the auto measurement mode, a drop 33uF
and shock can be automatically detected, | 77 e T test0
and then notified to the host. test1
ML8953B features a small 18-pin QFN
package in 5.0x5.0x1.15mm.
Rated Temperature Impact Operating
Part Number Feature Package Acceleration Supply Voltage(V) | Output Type Sensor Resistance |Temperature(C)
3-Axis Accelerometer| .
ML89538 |Equipped with C-TQFN{g|  +3g  |Analogue:25~36)  SPI, Built-in 5000g 20~+70
Flash Microcontroller Digital : 1.74~3.6 12C

* Please, contact ROHM Sales for more information

SILICA | The Engineers of Distribution.



16. Fingerprint Authentication

OK I ROHM'’s sales can also offer products from OKI Semiconductor, which
complete the line-up for sensors with Fingerprint authentication MCU working
OKI SEMICONDUCTOR  With most of sensors suppliers such as AuthenTec.

ML67Q5250 and new ML67Q5260 are specific LS| for the fingerprint authentication system
equipped with the fingerprint authentication accelerator. An external memory is not needed, and the
fingerprint authentication system that achieves high speed, high accuracy, and low power
consumption can be achieved low-cost and easily. Moreover, it realizes the high security system in
which the fingerprint data cannot be easily read.

ML67Q5250/60 developed a high quality & high accuracy fingerprint authentication accelerator using
DFT (Discrete Fourier Transform) based algorithm licensed by Precise Biometrics Co. Moreover, the
various peripherals make it applied not only as companion-chip but also as main MCU.

Mobile Authentication

USB Key, USB Token, mobile Q,\ \
Password storage etc. & W/
Mobile [ \ il - PC or server infrastructure and software algorithm.

Secure and personalize  mobile i
equipment like cell phone, PDA etc.

Access Control
Manage access to small scale buildings

or locations, Including also house Standard embedded solution

automation and garage door opener. High performance microcontroller
+ DSP and software algorithm.
Locks Mcu -External components are needed
Replacing locks at doorS, |ockers7 ] -r i -Software implementation is difficult
cabinets, baggage with biometric iy
OKIl embedded solution

User Management Optimized ARM7 microcontroller Bk
Managing access to items like medical ‘ ML67Q5250 with hardware algorithm.
and office equipment, tools, + -No external components
measurement equipment etc. -Easy tointegrate
Secure Storage
Storage like HDD can be secured with Sensor-Suppliers: AuthenTec, UPEK, Atmel, Fujitsu, Atrua etc. m

AuthenTec has approx. 40% market share for slide sensors (35 million sold sensors)

biometric functions. <

ML67Q5250/60 allow fast authentication 0.8s max (1:1),
1.8s max (1:45). On top of hardware accelerator for DFT
algorithm, a flexible embedded ARM7 MCU core is
freely programmable for other tasks, and internal Flash

ROM allows to store up to 45 finger templates. No OO E PRI i i

external memory is required. ML67Q5260 features low P

power core 70mA operation / 30pA standby and ML67Q5250 ML67Q5260
hardware security to protect fingerprint data. - Small WCSP package

Software development environment

Evaluation kit

Code generator tool Debug tool
RealView® Development Suite (RVDS) (*1) ’
RealView® ICE (RVI) (*1
ML67Q5250 SDK (*2) RealView® Microcontroller Development Kit (RVMDK) (*1) eavie (RVI) (*1)

ARM® Developer Suite (ADS) (*1) ULINK-ME® (*1)

RealView® Development Suite (RVDS) (*1)

RealView® ICE (RVI) (*1)

MK67Q5250 SDK (*3) RealView® Microcontroller Development Kit (RVMDK) (*1) ULINK-ME® (1)
ARM® Developer Suite (ADS) (*1)
Ney, RealView® Microcontroller Development Kit (RVMDK) (*1) RealView® ICE (RVI) (*1)
ML67Q5260 SDK (*4
Q 4 ARM® Developer Suite (ADS) (*1) ULINK-ME® (*1)

*1:  RVDS, ADS, RVMDK, RVI and ULINK-ME are proprietary products of ARM Ltd.

*2:  ML67Q5250-SDK-2510 - Software Development Kit provided with AES2510 sensor.
ML67Q5250-SDK-1711 > Software Development Kit provided with AES1711 sensor.

*3:  MK67Q5250 is fingerprint authentication module based on ML67Q5250.

*4: ML67Q5260-SDK-1751 - Software Development Kit provided with AES1751 sensor.
Actually, ML67Q5260 supports the new generation of Fingerprint Sensors like AES 1751.

www.rohm.com | www.silica.com



Our Chartbreakers — Your choice!
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Silica, a premier distribution partner for leading suppliers and more than 14,000 customers,
concentrates on the best products from some of the best companies on the market today. From
simple discrete semiconductors to products requiring a high level of design integration - our
linecard offers a focused portfolio that encompasses virtually every aspect of electronic board
design. Our experienced team of application specialists and sales personnel will give full
attention to your needs - from technical support and logistics services to a full set of value added
and supply chain offerings.

Contact our local team for more information or visit www.silica.com S,L,CA

An Avnet Company
SILICA | The Engineers of Distribution.
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SILICA Offices

AUSTRIA

Avnet EMG Elektronische Bauelemente GmbH
Schonbrunner Str. 297 - 307 « A-1120 Wien
Phone: +43 1 86642-300 ¢ Fax: +43 1 86642-350
wien@silica.com

BELGIUM

Avnet Europe Comm. VA

Eagle Building * Kouterveldstraat 20B
B-1831 Diegem

Phone: +32 2 709 90 00 ¢ Fax: +32 2 709 98 10
diegem@silica.com

CZECH REPUBLIC (SLOVAKIA)

Avnet

Argentinska 38/286 ¢ CZ-170 00 Praha 7
Phone: +420 2 34091031 e Fax: +420 2 34091030
praha@silica.com

DENMARK

Avnet Nortec A/S

Ellekaer 9 « DK-2730 Herlev

Phone: +45 43 22 80 10 ¢ Fax: +45 43 2280 11
herlev@silica.com

FINLAND (ESTONIA)

Avnet Nortec Oy

Pihatérma 1B e FIN-02240 Espoo

Phone: +358 20 749 9200 » Fax: +358 20 749 9280
helsinki@silica.com

FRANCE (TUNISIA)

Avnet EMG France SA

6/8, rue Ambroise Croizat  ZAE Les Glaises
F-91127 Palaiseau Cedex

Phone: +33 1 64 47 29 29 « Fax: +33 1 64 47 00 84
paris@silica.com

Avnet EMG France SA

Parc Club du Moulin a Vent ¢ Bat 40

33, rue du Dr. G. Lévy ® F-69693 Vénissieux Cedex
Phone: +33 4 78 77 13 60 ¢ Fax: +33 4 78 77 13 99
lyon@silica.com

Avnet EMG France SA

Technoparc ¢ Bat E » 4, avenue des Peupliers
F-35510 Cesson Sévigné

Phone: +33 2 99 83 84 85  Fax: +33 2 99 83 80 83
rennes@silica.com

Avnet EMG France SA

Parc de la Plaine 35 * avenue Marcel Dassault -
BP 5867 * F-31506 Toulouse Cedex 5

Phone: +33 5 62 47 47 60 ¢ Fax: +33 5 62 47 47 61
toulouse@silica.com

GERMANY

Avnet EMG GmbH

Gruber Str. 60 C » D-85586 Poing

Phone: +49 8121 777 02 » Fax +49 8121 777 531
muenchen@silica.com

Avnet EMG GmbH

Rudower Chaussee 12 a ¢ D-12489 Berlin
Phone: +49 30 214882-0 ¢ Fax: +49 30 214882-33
berlin@silica.com

Avnet EMG GmbH

Berliner Platz 9 » D-44623 Herne

Phone: +49 2323 96466-0 « Fax: +49 2323 96466-60
herne@silica.com

Avnet EMG GmbH

Wolfenbiitteler Str. 22 ¢ D-38102 Braunschweig
Phone: +49 531 22073-0  Fax: +49 531 2207335
braunschweig@silica.com

SILICA | The Engineers of Distribution.

Avnet EMG GmbH

Gutenbergstrafe 15 ¢ D-70771 Leinfelden-Echterdingen
Phone: +49 711 78260-01  Fax: +49 711 78260-200
stuttgart@silica.com

Avnet EMG GmbH

Carl-Zeiss-Str. 14 - 18 » D-65520 Bad Camberg
Phone: +49 6434 9046 30 o Fax: +49 6434 90 46 33
badcamberg@silica.com

HUNGARY

Avnet

Budafoki Gt 91-93 « [P WEST / Building B
H-1117 Budapest

Phone: +36 1 43 67215  Fax: +36 1 43 67213
budapest@silica.com

ITALY

Avnet EMG ltaly S.r.L.

Via Manzoni 44, 1-20095 Cusano Milanino M|
Phone: +39 02 660 921  Fax: +39 02 66092 333
milano@silica.com

Avnet EMG ltaly S.r.L.

Viale dell’ Industria, 23 ¢ 1-35129 Padova (PD)
Phone: +39 049 8073689 » Fax: +39 049 773464
padova@silica.com

Avnet EMG ltaly S.r.L.

Via Panciatichi, 40 * [-50127 Firenze (FI)
Phone: +39 055 4360392 ¢ Fax: +39 055 431035
firenze@silica.com

Avnet EMG ltaly S.r.l.

Via Scaglia Est, 144 ¢ 1-41100 Modena (MO)
Phone: +39 059 351300 © Fax: +39 059 344993
modena@silica.com

Avnet EMG ltaly S.r.L.

Via Zoe Fontana, 220 ¢ 1-00131 Roma Tecnocitta
Phone: +39 06 4131151 » Fax: +39 06 4131161
roma@silica.com

Avnet EMG ltaly S.r.L.

Corso Susa, 242 * 1-10098 Rivoli (TO)

Phone: +39 011 204437 » Fax: +39 011 2428699
torino@silica.com

NETHERLANDS

Avnet B.V.

Takkebijsters 2 « NL-4817 BL Breda

Phone: +31 (0)76 57 22 700 « Fax: +31 (0)76 57 22 707
breda@silica.com

NORWAY

Avnet Nortec AS

Hagalgkkveien 7 » Postboks 63 ¢ N-1371 Asker
Phone: +47 6677 3600 o Fax: +47 6677 3677
asker@silica.com

POLAND (LATVIA/LITHUANIA)

Avnet EM Sp. z.0.0.

ul. Woloska 18 » PL-02-675 Warszawa
Phone: +48 22640 2351 » Fax: +48 22640 2354
warszawa@silica.com

PORTUGAL

Avnet Iberia S.A.

Tower Plaza ¢ Rot. Eng. Edgar Cardoso, 23

Piso 14 ¢ Sala E

P-4400-676 Vila Nova de Gaia

Phone: + 351223 779 502 o Fax: + 35 1 223 779 503
porto@silica.com

=—SILICA

An Avnet Company

SILICA | The Engineers of Distribution.

RUSSIA (BELARUS, UKRAINE)

Avnet

Korovinskoye Chaussee 10 ¢ Building 2
Office 25 « RUS-127486 Moscow

Phone: +7 495 9371268 o Fax: +7 495 9372166
moscow@silica.com

Avnet

Polustrovsky Prospect, 43, 0f.525

RUS-195197 Saint Petersburg

Phone: +7 (812) 63581 11 ¢ Fax: +7 (812) 63581 12
stpetersburg@silica.com

SLOVENIA (BULGARIA, CROATIA, BOSNIA, MACEDONIA,
SERBIA/MONTENEGRO, ROMANIA)

Avnet

Dunajska c. 159 ¢ SLO-1000 Ljubljana

Phone: +386 (0)1 560 9750 » Fax: +386 (0)1 560 9878
ljubljana@silica.com

SPAIN

Avnet lberia S.A.

C/Chile,10 e plta. 22, ofic 229  Edificio Madrid 92
E-28290 Las Matas (Madrid)

Phone: +34 91 372 71 00  Fax: +34 91 636 97 88
madrid@silica.com

Avnet lberia S.A.

C/Mallorca, 1 al 23 ¢ 23 plta.1A » E-08014 Barcelona
Phone: +34 93 327 85 30 ¢ Fax: +34 93 425 05 44
barcelona@silica.com

Avnet lberia S.A.

Plaza Zabalgane, 12 ¢ Bajo Izqda.

E-48960 Galdacano (Vizcaya)

Phone: +34 944 57 27 77  Fax: +34 944 56 88 55
bilbao@silica.com

SWEDEN

Avnet Nortec AB

Esplanaden 3D ¢ BOX 1830 ¢ S-17127 Solna
Phone: +46 8 587 461 00  Fax: +46 8 587 461 01
stockholm@silica.com

SWITZERLAND

Avnet EMG AG

Gaswerkstr. 32 « CH-4900 Langenthal

Phone: +41 62 919 55 55  Fax: +41 62 919 55 00
langenthal@silica.com

TURKEY (GREECE, EGYPT)

Avnet

Bayar Cad. Giilbahar Sok. Nr. 17/111-112

TR- 34742 Kozytagi/Istanbul

Phone: +90 216 361 89 58 » Fax: +90 216 361 89 27
istanbul@silica.com

UNITED KINGDOM (IRELAND)

Avnet EMG Ltd.

Avnet House * Rutherford Close

Meadway Stevenage, Herts ¢ SG1 2EF

Phone: +44 (0)1438 788310 o Fax: +44 (0)1438 788262
stevenage@silica.com
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