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Digital Information Network Sensors that
Connect People with Nature :
SHARP CCDs and CMOS Image Sensors.

Animage sensor that visually captures objectsin nature is seen as akey electronics
device for the 21st century.

Since the development of such new market applications as incorporation of a
camerain cellular phones, camera-equipped cellular phones have become the de
facto standard for the industry in recent years.

In addition to increasing the functionality of application products, SHARP has
actively worked on market development of devices outside the conventional
application range, such asthe integration of a cellular phone and adigital camera,
aswell as of adigital camera and a camcorder.

Recently, since the need for safety-conscious applications has been increasing,
SHARP has advanced the development of devices for in-vehicle cameras and
security cameras, looking ahead into the future of the market.

SHARP has continued to develop and provide timely image sensor devices by
taking advantage of the experience and superior technology we have gained over
the years.
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SHARP's CCDs and CMOS Image Sensors

B Expansion of Application Range of CCDs and CMOS Image Sensors

Birth of camera modules CCD with high-quality movie function

Increases the demand for camera
modules due to the emergence of
camera-equipped cellular phones.

Advances in high-resolution CCDs with
movie function for the improvement of
digital camera image quality.

N\

Digital cameras
with movie function

Expansion of CCD market

Advances in high-resolution CCDs
due to the emergence of digital
cameras.

Birth of highly
functional
camera modules
Combines cellular phones
and digital cameras by
incorporating autofocus

and zoom functions.

Mega-pixel
camera-equipped
cellular phones

Birth of CCDs

Creates CCD market by
replacing image pickup tube

of camcorder with CCD.
\/ Digital cameras

Hand-held PCs }
cameras

Camera-equipped
cellular phones

Single CCD age CCD/CMOS camera module age

1980 ‘ 1990 2000 (Year)

® Product Lineup

SHARP has developed a varied product lineup of image devices, including compact camera modules in a range from CIF to millions of pixels
for cellular phones, higher-resolution CCDs for digital cameras, as well as lower-pixel CCDs for camcorders and security cameras, deploying a
wide range of devices suited for wide-ranging applications.

Optical :
size

(ype)| | © CCDs

1/1.8 || @ CCD camera modules

@ CMOS camera modules

1/2.5

1/3

1/3.2

1/4

1/4.5

Us| e — g

: : : : : : : : 3 2solution and Smaller size
7| | e S R S e T

110 k 270 k 320k 350 k 410 k 470 k 1.1 M 1.36 M 138M 214M 337M418M 4:3].9 M 518 M519M 6.36 M 85M
(CIF) (VGA) (SXGA) Total pixels
(Image format)
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O Under development

B Product Development of Camera Modules

Unit : mm
110 kpixels | 350 kpixels | 1.1 Mpixels | 1.36 Mpixels 2.14 Mpixels 3 Mpixels
i ixel camera-equipped cellular phones
maller PSmaller N — ;
B type 1/ A fype 13 © | Built-in 2x optical zoom/
0 1 1/7 type : type [ 1/4 type : type i| auto focus functions
) : ‘|1.65cc : :12.68 cc : Under planni
3 5 0.45 ccl : : 1.51cclO : % (Under planning)
ho] : .| Built-in macro function | : | Built-in macro function | : | Built-in auto focus function |
o | 104x80x(H54 || T14.0x120x(H) 9.8 ) [ 12.8x120x(H) 9.82 | | [ 22.0x 13.0x (H) 9.38
E T g | &
© i i i 1
5 L7 typﬁv‘ g | 1/4 type | 3/§4t¥:pce
= 0.60 cc : 11197 cc o :
< i | Built-in macro function | i |Built-in 2x optical zoom/|
o 100x130x(H) 4.6 | [ 19.45x 1.9 x () 85 | | | auto focus functions |
[ 189x92x(H) 192 |
[a] ELRARAL LAY
(@)
O 1/4 type
1.95 ccl
i | Built-in auto focus | !
i | function/power supply IC|
: : S(L162x128x(H) 94 | ‘
CIF | VGA | | SXGA | UXGA 1&
»
o 1/7 type 1 1/4.5 type | 1/3 type ‘| (Under plannin
< ||0.28¢cc 0.40 cc 3 110.71 ccO ¢ P 9)
o : : i pe— — |
= 70x65x (62 | | B5X8ESXH56 || B PSAErARE
s
° 1/7 type i | 1/4 type
c 0.21cc i10.36 cc
3
;’) 65x65xH49 | | 80x80x(H)57
S
= lens 1/6 type
o 1/7 type i | (Under planning)
0.17 cc g
65x65xH 41 ||

(H) : Maximum height

® Development Plan of Higher-resolution CCDs

No. of pixels

8 type
ov | HIN N 85 Mpixcler
Lower-resolution CCD ORJ21V3BAOET
| replaceable by higher-resolution |
CCD of the same optical size.
: 1/1.8 type - - 1/2.5 type
6M 6.36 Mpixels Smaller size and movie capability 6 Mpixels
RJ21T3AAOPT Under planning)
1/1.8 type : 1/2.5 type
5M 5.18 Mpixels Smaller size and movie capability 5.19 Mpixels*
RJ21S3AAOPT RJ23S3BAOET
‘ : 1/25type 8 —N 1/2.5 type 1/3.2 type
4M Smaller size and movie capability 4.19 Mpixels*  Higher-quality movie 4.18 Mpixels  Smaller size 4 Mpixels
: RJ23R3BAOET ORJ23R3EAOET (Under planning)
: : 1/3.2 type
3M : : 3.37 Mpixels*
: : RJ24P3BAOET
2002 2003 2004 2005 (Year)

* The device without movie function is also available.
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B Technologies that support SHARP's CCDs and CMOS Image Sensors

Both CCD and CMOS image sensor technologies

SHARP has both CCD technology which features higher pixel resolution as well as higher picture quality, and CMOS image sensor
technology which features smaller size and lower power consumption, enabling the development of a variety of image sensors, including

single CCDs, CCD and CMOS camera modules, to meet a wide range of customer's needs.

s

Higher resolution/
Higher quality

System miniatuarization can be {

achieved by decreasing the
number of peripheral LSI chips.

Both

CCD and CMOS
Image sensor
technologies

(" Lower power consumption/ )
Smaller size

C M Os image sensor

v
Original SHARP circuit fechnology
contributes fo the reduction of noise,
enabling a higher-quality image.

- Capable of flexibly meeting the diversified needs of customers.
- Able to develop devices that meet market demand.

Compact camera system thanks to original SHARP mounting technology

To achieve a compact camera system, SHARP provides a system in combination with peripheral LSls, such as DSP, timing generator,
CDS/PGA/ADC and V driver, together with image sensor, thanks to the employment of original SHARP mounting technology. In addition, a
varied lineup of camera modules which integrate an image sensor, a lens and peripheral LSls are fully developed and can contribute to

making cellular phones compact.

- Example of CCD camera module structure

( Higher quality (high sensitivity/low noise) )

+ CDS Q- DSP with a built-in
+ AGC B camera system controller
+ 10-bit

ADC @ - Timing generator

V driver

Peripheral LSIs
4—within a single
package

(Stacked mounting)

L] 5 ® SHARP's CCDs and CMOS Image Sensors

« Example of CMOS camera module structure

G_ower power consumptiorD ( Smaller size )

+ CMOS image sensor » Timing generator
+ DSP with a built-in - CDS « AGC
camera system controller - 8-bit ADC




CCDs and CMOS Image Sensors

® Original SHARP Technology Improves the Movie Performance of Digital Cameras

~Pixel Mixing Technology~

With the improvement of digital camera movie functions, the need for a
VGA-sized 30 frames/s movie which is indispensable for displaying natural
movies has become increasingly evident.

To achieve a 30 frames/s movie output with higher-resolution CCDs, the
image data must be read out by adjusting the pixel data to the VGA format.

Now SHARP has achieved the improvement of the movie image, by
employing SHARP's original pixel mixing technology, which enables higher-
quality VGA-sized 30 frames/s movies, by addition of neighboring pixel data
of identical colors and effective utilization of pixel data.

(" Conventional skipped ) (" A P thod
A IXel mixing metho
readout method Still image output i J
Achieves VGA output with 4-Mpixel CCD Achieves VGA output
by throwing out pixel data by adding pixel data
The method of creating a VGA-sized movie by The method of creating a VGA-sized movie
throwing out the pixel data af regular intervals by mixing neighboring pixel data of identical
from 4 Mpixels to VGA sized movie format. colors (in units of 4 pixels or 9 pixels).
h 4
e quality of the image is sacrificed by @ Higher-quality movie images can
employing the skipped readout method, ’ be achieved by utilizing pixel data
because the pixel data are thrown out during effectively, such as by addition of
the creation of a VGA-sized movie image. pixel data.
. J . J

Examples of Pixel Mixing Method

e Four-pixel mixing method

ﬁ;:§2+R3+R4

(Pixel array of 4-Mpixel CCD)
G|B|G|B|G|B|G|B|G|B
RICIRISIRICIRISIR|C
GIB|GIBJIG GIBIG|B
RIGIRIGHR|G|R{GIR|G S'g;‘?d%li’rtlgm
clelcle EG ie lclslo|s 4 pixels
RIG|RIGIRIG|RIGIR]|G

HH GlB|G|B EG B|GIB|{G|B
O RIG|R|G ER G|RIGI{R|G

(At VGA-sized movie outppt)

G1+G2+G3+Gy

Achieves higher-quality

pixel data, the pixel data are output as VGA-sixed movie format.

e Nine-pixel mixing method

R1+R>+ R3+ R4+ Rs + Rg + R7 + Rg + Rg

Adds the pixel data in units of 4 pixels by color, R, G and B. After adding each color of

(Pixel array of 4-Mpixel CCD)
drrdrmdemdondocd, demdoodoadoodood,
GBG:BGBGB:G:BGBGB:
T ] H
RGR:GRGRG:R:GRGRG:
T — H
GBGIBGBGB:G:.BGBGB:
gt Aot Mgt H -
i I | Signal output
| RWG|RUG R |Gy by adding
! C
lcie |che|c Bl 9 pixels
I At ekl el sleakend o
RIG|R|G|R|G
H
aoR0E0E0EE
—~ H
RIG|R[G|R|G

VGA-sized movie image
thanks to a dedicated
LR38669Y DSP for
digital cameras.

(At VGA-sized movie output)

G B
R G

G1+ G2+ Gsg+Ga+Gs+Ge+Gr+Gg+ Gy

Adds the pixel data in units of 9 pixels by color, R, G and B. After adding each
color of pixel data, the pixel data are output as VGA-sized movie format.

J
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CCD Camera Modules for Cellular Phones ... cvecomen

Original SHARP high-density multi-chip mounting technology can help create a CCD camera module which incorporates a CCD, a DSP, a
CDS/AGC/ADC, a timing generator, a V driver and a lens. This camera module also enables a single power supply drive, in combination with a
dedicated power supply IC.

® Road Map

Drive mode No.of pixels

CCD Camera Modules for Cellular Phones

Zoom function
2.68 cc N 334cc
2 Mpixels 1/3-type 2.14-Mpixel camera modul 2 1/3-type 2.14-Mpixel camera module
with auto focus function with 2x optical zoom and auto focus functions
LZOP373F LZ0OP3738
22.0 mm x 13.0 mm x (H) 9.38 mm 18.9 mm x 9.2 mm x (H) 19.2 mm
Higher resolution» Smaller size/ ) Auto ft_)cus
165 cc Higher resolufion 151 cc funciss 195 ce
/ 1/4-type 1.1-Mpixel camerq = 1/4-type 1.36-MpiXel CAMEIQ sy 1 /4-type 1.36-Mpixel comera
Auto focus module with macro function module with macro function module with auto focus
function LZOP3726 01LZOP3741 function and power supply IC
14.0mm x 12.0 mm x (H) 9.8 mm 128 mmx 12.0 rrlmx(H) 9.82mm OLZOP374A
. g 162mm x 12.8 mm x (H) 9.4 mm
1 Mpixels Macro function ThinnerS2eD
Progressive 14 v
1/4-type camera module 197 cc
AN 1/4-type 1.36-Mpixel comera
module with macro function
LZOP374F
19.45 mm x 11.9 mm x (H) 8.5 mm
Higher resolution) 045 cc
/ 1/7-type camera module
0LZOP371L
Smaller size » 10.4 mm x 8.0 rgm X (H) 5.4 mm
: 077¢ce ‘ Thinner size »
350 kpixels 1/5-type comera module. W
0.60 cc
1/7-type camera module
LZOP371K
10.0mmx 13.0 mm x (H) 4.6 mm (H) : Maximum height
m CCD Camera Modules
Image sensor Lens — Power s
Output i upply ion Operating
Model No. Configuration Features Op;ical Tptal Cplor ?‘x&‘é F No Con‘- H;Jirelméal vcontrol (;)iugtrr])glt voltage COF(];EI]F\I}\[)/[)IDH temp. | Package
size |pixels| filter a ;;/‘) struction angle() interface V) Typ. | C)
* 1632 x 1224 to SubQCIF
* 4.7 fps at UXGA/10 fps at VGA ) 400
(16 Vips MAX. F3.3 vide 18 w10 0FP
Lz0pa738" & ez o spes 75 I dpoer Gl
at QVGA size (MAX.) 4.9 28.4 Zg | drivel
« Image inversion function (at 4.7 fps)
(right and left) 3 1632
+1632x 1224 10 SUbQCIF | type 214M X 18
« 4.7 fps at UXGA/10 fps at VGA 1224 261031
(16 Mps MAX.) external | 400 63LCC
LZOP373F* « 5x electronic zgom 50 ( IIF), (at 4.7 fps) et
at QVGA size (MAX.) ), (at4.7fp typ
CCD, DSP, Image inversion function 3.1.15,
f(?g,’tAfD% (right and left) -8
-DI » 1280 x 960 to SubQCIF . _bi _ 50LCC
OLZOP374A*"*2 timing «75fpsat 1 144 x 8(8?0/ Primary 46  psp p:rabI::aI 341045 TBD éo type*’
~ | generator, 15 fps at QVGA (16 Mps MAX.) color |1 280  serial |Tgyyy | 18, 60 | 61LCC
LZOP374F*® |V driver, lens, * 4x electronic zoom 1.36 M| mosaic | x | F2.8 3 pcs. 261031 360 type*®
— peripheral  alQVGAsize (MfAX.)t_ filters | 960 (odemal | Z2% ec
3 « Image inversion function IIF), :
OLZOP3741* | components ~ (i ™ nd left 14 31,15, 28 type*®
- 1144 x 880 to SUbQCIF | type 54
) Z5Sf e aé\}elli‘?l)s( ﬁSO’MAx) 1144 25
ps at A ps . 31, 430 54LCC
*3 « 3.6x electronic zoom 11M X )
LZ0P3726 2 OVGA 5176 (MAX) 880 15, |(at7.5fps) type*t®
« Image inversion function -8
(right and left
« VGA/CIFIQVGA/QCIF/SubQCIF
LZOP371K « 15 fps (12 Mps MAX.) 640 1.8, :ffLeC*ﬁ
* 2x electronic zpom U7 lagg % | F2.4 2pcs, 58 31, 240 P
at QVGA size (MAX) | type agoet | oPes 15, (at121ps) 36LCC
L20Pa7iL (e e " . vper”

*1 Built-in auto focus function *2 Built-in power supply IC  *3 Built-in macro function *4 at VGA output *5 Outline dimensions : 18.9 mm x 9.2 mm x 19.2 mm

*6 Outline dimensions : 22.0 mm x 13.0 mm x 9.38 mm  *7 Outline dimensions : 16.2 mm x 12.8 mm x 9.4 mm *8 Outline dimensions : 19.45 mm x 11.9 mm x 8.5 mm
*9 Qutline dimensions : 12.8 mm x 12.0 mm x 9.82 mm *10 Outline dimensions : 14.0 mm x 12.0 mm x 9.8 mm *11 Outline dimensions : 10.0 mm x 13.0 mm x 4.6 mm
*12 Outline dimensions : 10.4 mm x 8.0 mm x 5.4 mm
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O Under development

m Power supply ICs for CCDs

Output voltage 1| Output voltage 2| Output voltage 3|Output voltage 4 Output voltage 5| Input voltage
Model No. Features [for CCD](V) [for CCD](V) [for CCD](V)|[for DSPJ(V)| [for IO](V) | (V) Package
Multi-output power supply for 1/4-type 1.1-Mpixel CCD camera
IR3M47 15/1 — — - 2.7 to 3.3 | P-VQFN036-0505
2 Ul modules, built-in LED driver for back light/RGB LED driver 513 033 Q
Multi-output ly for 1/7-t 350 kpixel CCD
IR3M48UE | u'i-outPut power supply for L/7-type 350 Kpixe - 18 - 271032 P-VOFN032-0505
camera modules g
Multi-output ly for 1/3-type 2.14-Mpixel
IR3M4QUE | -outbut power supply for LS type PIxe% 15 31 | 1825 - P-VQFN036-0505
1/4-type 1.1-Mpixel/1.36-Mpixel CCD camera modules 5 710 4.5
Multi-output power supply for 1/3-type 2.14-Mpixel, ' '
OIR3M52Y 2. . 1.2/1. 2. . WL-CSP*?
ShiRe 1/4-type 1.1-Mpixel/1.36-Mpixel CCD camera modules St033 1.8 51033

*1 Since output voltages 3, 4 and 5 are outputs for LDO, an input voltage higher than the output voltages (0.2 to 0.3 V), is required. *2 WL-CSP : Wafer Level CSP

e System Configuration Example

Features of CCD Camera Modules I

* Compact profile CCD camera module

Using high-density multi-chip mounting technology, this module LZ0P373F
integrates a CCD, a DSP, a CDS/AGC/ADC, a timing generator,
a V driver and a lens, with the following outline dimensions : e V driver
Model No. Outline dimensions (mm) Volume (cc) L Digital
LZ0P3738 18.9x9.2x (H) 19.2 3.34 e CDS/  DSP with output for
LZOP373F 22.0x13.0 x (H) 9.38 2.68 n CCD 3 AGC/ camera Timing I e,
OLZOP374A 16.2x12.8x(H) 9.4 1.95 s 10-bit  system generator UYVvY
LZOP374F 19.45x11.9 x (H) 8.5 1.97 ADC controller DSP
OLZOP3741 12.8 x 12.0 x (H) 9.82 151 1\ oA
LZOP3726 14.0 x 12.0 x (H) 9.8 1.65
LZOP371K 10.0 x 13.0 x (H) 4.6 0.60 AF
0OLZOP371L 10.4x8.0x (H) 5.4 0.45

(H) : Maximum height

* Single power supply

Output | Output | Output | Outpu

f
voltage |voltage |voltage [ voltage
15V -8V| 3.1V 1.8V

Capable of being driving by a single power supply, in combination
with the following power supply ICs :

Model No. Recommended power supply IC Cgr:is‘t’cgigx%m Power supply IC -
LZ0OP3738* for AF control OIR3MS52Y6 Input voltage
LZOP373F 34tod5V
OLZOP374A*
LZOP374F OIR3M52Y6
OLZOP3741*
LZ0OP3726
LZOP371K*
OLZOP371L* IR3M48UE
* With a built-in control signal for power supply IC
o Dimensions (Uint : mm)
LZOP373F JLZOP3741
12.5 (Substrate) 9.38 (MAX.) The distance 12.0
[T _1.00 between —6.0 _ 9.82 (MAX.)
A the holder
1.68 edge and 7.5
(MAX.) |4 the optical 4 % = 985
I center o .
© Optical
t
Q —~ E 2 p— J——-— Z:/:Cen o
ﬁ S . H - \Module
i — - —g 1t —1IH - - Optical center
w0 ] jg center @)
3o E Y Q) »
@ d =)
$11.3 £ / ‘ \ S
: / ¢10.3 E | U
u 16 ‘ L2
The distance |« 13.0 (Holder)
between the holder ! ‘
fhdegs a;ir::dal center b
P [T L]

Optical/module center

Optical/module center

CCD Camera Modules for Cellular Phones = 8 L]
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CMOS Camera Modules for Cellular Phones . ... cecomen

The CMOS camera module uses original SHARP high-density multi-chip mounting technology to integrate a CMOS image sensor, a DSP, a
CDS/AGC/ADC, a timing generator and a lens, to create a super-compact camera module.
This module not only reduces the power consumption of equipment, but its compact size also makes it easier to install in cellular phones.

H Road Map

Drive mode Image format

CMOS Camera Modules for Cellular Phones

0.71cc
1/3-type camera module

SXGA with macro function
[01LZ0P3931
Higher resolution® 10.0 mm x 10.0 mm x (H) 7.1 mm
7
Macro function
Smaller size/
Higher sensitivity )

) VGA 0.40 cc ) 0.36 cc
Progressive 1/4.5-type camera module: 1/4-type camera module

LZOP391T LZ0P3941
8.5mm x 8.5 mm x (H) 5.6 mm 8.0 mm x 8.0 mm x (H) 5.7 mm

Higher resolution»
Thinner size/ )
Smalller size ) Wider angle lens
0.28 cc ) 0.21 cc ) 0.17 cc
CIF 1/7-type camera module 1/7-type camera module 1/7-type camera module
LZOP390W LZOP392E LZ0P392C

7.0mm x 6.5 mm x (H) 6.2 mm

= CMOS Camera Modules

6.5 mm x 6.5 mm x (H) 4.9 mm 6.5 mm x 6.5 mm x (H) 4.1 mm

(H) : Maximum height

Image sensor Lens \ S — Power -
Output i DSP upply ion Operating
Model No. Configuration Features Oppical Image Cplor ixgls F No Con- H\c,)ir;ﬁstgal control (s)ngﬁglt Voltagecorzﬁj]rwgon temp. |Package
size [format| filter m)x) struction angle () interface V) TYp. | CC)
+ SXGA to SubQCIF
« 15 fps at SXGA/
30 fps at QSXGA 1280 2.8
) (27 Mps MAX.) (o: 1 170
0JLZOP3931 |CMOSimage . Macro function 1/3; SXGA X 3pes.| 58 18 |(at 15 fps) 28LC;(5:
sensor, « 4.2x electronic zoom P 1024+ or type
CDS/AGC/ at QVGA size (MAX.) 2.8)
10-bit ADC, . |mage inversion function F2.8
timing generator, (right and left) '
DSP, lens,
peripheral * VGA to SubQCIF
components  * go fPIS att VGA (12 Mps MAX) 112
* 2x electronic zoom 1/4 24L.CC
LZOP3941 at QVGA size type 54 2.8 (at 30 fps) type*s
« Image inversion function
ight and left i
(right and left Primary ' 640 bsp | Bbit 20
« VGAIQVGA/QQVGA VGA | color |~y 2 pes. sorigl | Parallel, to
CMOS image sensor, « 30 fps at VGA m.?sa'c 480%2 uYvy | 25 60
CDSIAGC/9-bitADC,  (13.5 Mps MAX.) 145 filters (/o 70 2aLCC
LZOP391T |timing generator,  * 2x electronic zoom ty o F2.4 51 2.5 15 o
DSP, lens, peripheral ~ at QVGA size P or (at Ps) type
components « Image inversion function 3.3)
(right and left)
» CIF/QCIF
CMOS image  « 15 fps at CIF (4.5 Mps MAX.) 45 30LCC
LZOP390W | sensor, « Image inversion function 28 (at 15 fps) type*’
CDS/AGC/ (right and left) 352 58
8-bit ADC, 1/7 N
s - CIF X | F2.8 Single 25
LZOP392E timing generator, , CIFIQCIF type 288%3 (I/-o ] 24LC*§
DSP, lens, ., 30 fps at CIF (9 Mps MAX.) 18 |30 type
peripheral « Image inversion function or |@t15fps) 24LCC
LZOP392C | components (right and left) 65 2.8) type*

*1 at SXGA output *2 at VGA output *3 at CIF output *4 Outline dimensions : 10.0 mm x 10.0 mm x 7.1 mm *5 Outline dimensions : 8.0 mm x 8.0 mm x 5.7 mm

*6 Outline dimensions : 8.5 mm x 8.5 mm x 5.6 mm
*9 Qutline dimensions : 6.5 mm x 6.5 mm x 4.1 mm

L] 9 ®  CMOS Camera Modules for Cellular Phones
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O Under development

Features of CMOS Camera Modules [f * System Configuration Example

« Compact profile SXGA CMOS camera module

Using a high-density multi-chip mounting technology, this module 01Z0P3931

integrates a CMOS image sensor, a DSP, a CDS/AGC/ADC, a DSP serial control

timing generator and a lens, with the following outline dimensions :
Model No. Outline dimensions (mm)| Volume (cc) L CDS/AGC/ _

0LZ0P3931 10.0 x 10.0 x (H) 7.1 0.71 e CMos 10-bit ADC DSP with 5

LZ0P3941 8.0x8.0x (H)5.7 0.36 n image camera system | Digital output for
LZOP391T 8.5x8.5x (H) 5.6 0.40 s  sensor  Timing controller 8-bit parallel,
LZ0P390W 7.0x6.5x (H) 6.2 0.28 generator uyvy Video
LZOP392E 6.5x6.5x (H) 4.9 0.21 1n Gl CPU
LZ0oP392C 6.5x6.5x (H) 4.1 0.17

. (H) : Maximum height
« Low power consumption

This module achieves the low power consumption stated CPU bus
below. The module also has a standby function.
Model No. Image format | Power consumption (mW) TYP.
0LZ0P3931 SXGA 170 (at 15 fps)
LZ0P3941 VGA 112 (at 30 fps)
LZ0OP391T 70 (at 15 fps) LCD b LCD Flash
LZ0OP390W 45 (at 15 fps) panel controller memory
LZOP392E CIF
LZ0P392C 30 (at151ps)
* Wide-angle lens ideal for cellular videophones (LZOP392C)
« Compatible with a variety of image formats
This module can be set for a variety of formats, as described
below :
Model No. Image format
SXGA/XGAISVGANNGA/CIF/
0LZ0P3931 QVGA/QCIF/QQVGA/SubQCIF
LZ0P3941 VGA/CIF/QVGA/QCIF/QQVGA/SubQCIF
LZ0OP391T VGA/QVGA/QQVGA
LZOP390W
LZOP392E CIF/QCIF
LZ0P392C
< Image format >
SXGA  :1280x1024
XGA 11024x 768
SVGA : 800x 600
VGA . 640x 480
CIF © 352x 288
QVGA @ 320x 240
QCIF o 176x 144
QQVGA : 160x 120
SubQCIF : 128x 96
e Dimensions (Uint : mm)
JLZ0P3931 LZ0P3941
The distance between the holder 8.0 (Substrate) The distance between the holder
edge and the optical center - 7.8 (Holder) | edge and the optical center
7.1 (MAX. 3.9 5.7 (MAX.
] i M)
: / 5
2 o : ’:@ s
Optical center o gL
R 3 (S [ N O N S N S Optical/ S8l | I I
= module center 3 3 7
Module center 5 |~
o ™~ g "
o A
! 0l
$7.0

<18

- 3 \el\j

‘ Optical/module center ¥ O T g5 -]
' Optical/module center
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CCDS for Digital cameras 0 Under development

H Road Map

Drive mode Optical size

CCDs for Digital Cameras

Movie function
Higher resolution® Higher resolution» 8.5 M square pixels

8 : s : ORJ21V3BAOET
5.18 M square pixels ) 6.36 M square pixels N
Wlhpe RJ21S3AAOPT RJ21T3AAOPT (4
8.5 M square pixels
ORJ21V3CAOET

Without
movie function

Interlace
1/2.5 type

Movie function
4.19 M square pixels
RJ23R3BAOET

4.19 M square pixels
RJ23R3CAOET

Movie function

5.19 M square pixels

Higher resolution’ RI23S3BACET

7
5.19 M square pixels
RJ23S3CAOET

Employing
9-pixel mixing
technology

Without
movie function

Without
movie function

Movie function

4.18 M square pixels
[JRJ23R3EAQET

Movie function

3.37 M square pixels
RJ24P3BAOET
1/3.2 type
3.37 M square pixels
RJ24P3CAOET

Without
movie function

B High-resolution Digital Camera System with Three-chip Configuration

« Wide range of pixel size from 3.37 Mpixels to 8.5 Mpixels for digital camera system solutions.

« Incorporates JPEG hardware for high-speed photography. Incorporates resize hardware for high-speed zoom.
¢ Analog output (NTSC/PAL) capability.

« Built-in USB line driver, CompactFlash™/SmartMedia™/SD memory card interface and LCD interface.

Analog output for RGB/NTSC/PAL

Four- é é II
power- _— - .
suppl Timing generator Digital LCD interface
C%pr e + DSP — pl-gnl?el
V driver
. e g — s
CDS/PGA/ADC CompactFlash™
h Interface

or
<] soriisdic”
or
i $ SD memory card
Power|| Power

supply | supply
voltage |voltage| = SDRAM sl
33v| 12V EITEIRY

n 11 m  CCDs for Digital Cameras
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O Under development

m Four-power-supply CCDs and peripheral LSls

30 fps VGA Timing generator +V driver +
e movie CDS/PGA/ADC D
5.18 Mpixels RJ21S3AA0PT LR38647
6.36 Mpixels RJ21T3AAOPT LR38649
1/1.8 type
. ORJ21V3BAOET O
8.5 Mpixels JLR38674
ORJ21V3CAOET -
4.18 Mpixels ORJ23R3EAQOET o OLR386XX
Interlace 4.19 Mpixels RJ23R3BAOET LR38649 LR38669Y
1/2.5 type RJ23R3CAOET -
O
5.19 Mpixels 2GR AUE LR38667
RJ23S3CAOET -
O
1/3.2 type 3.37 Mpixels R eE S 0E; LR38649
RJ24P3CAOET -
LR38669Y
« Single-chip signal processor for digital cameras « High-performance image-processing capability enables fast shooting
« Built-in CCD signal processing circuit interval time for digital cameras : less than 1.0 second at 4-Mpixel CCDs
« Built-in ARM core / \

Ability to process VGA-sized movie at 30 fps with built-in
JPEG encoder/decoder

\_ Supports up to 10-Mpixel still images -/
« Operating frequency : 64 MHz (MAX.)
Enables high-quality VGA movies « Lower voltage operation
Analog system : 3.0t0 3.6 V
» Designed for 1.3-Mpixel to 10-Mpixel CCDs Digital system (10) : 3.0 to 3.6 V/2.25t0 2.75 V
« Support for CCDs with a movie function employing Digital system (Core) : 1.08 to 1.32 V
4-pixel/9-pixel mixing technology * Built-in OSD (On Screen Display) function
« Built-in memory controller * Package : 260 CSP

Built-in video encoder : analog outputs for RGB/NTSC/PAL

Built-in USB line driver

Supports major media interfaces for CompactFlash™/SmartMedia™/
SD memory cards

Supports 4-bit SD bus mode

Supports several types of LCD digital interfaces, such as an
interface for CG silicon LCD panel

« Capable of reducing system power consumption

by supporting mobile SDRAM (168 mW in monitoring mode)

CCDs for Digital Cameras = 12 L]
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CC Ds for sec U rity Ca meras 0 Under development

® Road Map

Drive mode Optical size

CCDs for Color Security Cameras

Higher resolution®
1/3 type 1/3 type
1/3 type High sensitivity > High sensitivity
270 kpixels RJ2311AAOPB : 1 300 mV*! 410 kpixels RJ235TAAQAB : 800 mV*!
320 kpixels RJ2321AAO0PB : 1 300 mV*! 470 kpixels RJ2361AAQAB : 750 mV*!
Higher resolution»
1/4 type ) 1/4 type

High sensitivity High sensitivity
Interlace 270 kpixels RJ2411ABOPB : 800 mV*! 410 kpixels RJ2451AAOPB : 400 mV*!
1/4 type 320 kpixels RJ2421ABOPB : 720 mV*! 470 kpixels RJ2461AAQPB : 400 mV*!

1/4 type for in-vehicle
High sensitivity

270 kpixels RJ2411AAOPB : 800 mV*!
CCDs for B/W Security Cameras

Smear ratio

1/3 type -110dB
1/3 type Dual-power-supply operation

270 kpixels LZ2316AR : 3 300 mV*?
320 kpixels LZ2326AR : 3 000 mV*?

*1 Sensitivity  *2 Sensitivity when IR cut-off filter is not used.

B Color Security Camera System with Two-chip Configuration

* Analog output (NTSC/PAL) capability.
Selling . ) ) )
Points « Two-chip configuration helps reduce mounting surface area.

« Small optical size contributes to size reduction of camera products.

Analog output for NTSC/PAL

Four-power-supply
Cccb ) V driver I I
+ Digital output for YUV
CDS/PGA/10-bit ADC I I
+
DSP
(—)

PowerT Power | Power $

supply | supply | supply | E?PROM ﬁ
voltage Jvoltage | voltage
-8V 33V 15V DSP serial control
m Four-power-supply CCDs and peripheral LSls
CCD V driver + CDS/PGA/ADC + DSP
270 kpixels RJ2311AA0PB
320 kpixels RJ2321AA0PB
1/3 type :
410 kpixels RJ2351AA0AB
470 kpixels RJ2361AA0AB
270 kpixel RJ2411AA0PB LR386431/[1LR38645
pixes RJ2411ABOPB
1/4 type 320 kpixels RJ2421ABOPB
410 kpixels RJ2451AA0PB
470 kpixels RJ2461AA0PB

[ ] 13 m  CCDs for Security Cameras
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O Under development

B Color Security Camera System with Four-chip Configuration
selli « Analog output (NTSC/PAL) capability.
« Camera system with four-chip configuration.
« Small optical size contributes to size reduction of camera products.

CDS/PGA/ Analog output for NTSC/PAL

Four-power-supply é 10-bit ADC é
CCD I II

IR3Y48A3

T ﬁ Digital output for YUV

DSP
|1 ——>

vdiver g
LR366851 —>

7

E2PROM M

Power supply
voltage 3.3V DSP serial control
m Four-power-supply CCDs and peripheral IC/LSls
CCD V driver CDS/PGA/ADC DSP
270 kpixels RJ2311AA0PB
320 kpixels RJ2321AA0PB
1/3 type ;
410 kpixels RJ2351AA0AB
470 kpixels RJ2361AA0AB LR366851 IR3Y48A3 LR386032/[JLR38607
270 kpixels RJ2411ABOPB
320 kpixels RJ2421ABOPB
1/4 type ;

410 kpixels RJ2451AA0PB
470 kpixels RJ2461AA0PB

H B/W Security Camera System

selli « Analog output (EIA/CCIR) capability.

« Camera system with three-chip configuration.

« High-sensitivity dual-power-supply CCDs make possible size reduction, lower cost and lower power consumption.
Analog signal Analog output for EIA/CCIR
Dual-power-supply ) processor I I
CCD
IR3Y30M2

L1 ;

Single-chip driver

with level shifter
H ?

LR385851

Power supply  Power supply
voltage 12V voltage 5V

m Dual-power-supply CCDs and peripheral IC/LSI for analog interface

cco Single-chip driver

(Timing generator + Synchronous signal generator) Signal processor

P 270 kpixels LZ2316AR

1/3 type 320 kpixels LZ2326AR LR385851 IR3Y30M2
LR386032
« Signal processor for 270 k/320 k/410 k/470 k-pixel CCDs « Mirror image function
 Built-in 9-bit DAC « Digital output for YUV
 Built-in synchronous signal generation circuit * Analog output for NTSC/PAL
 Built-in CCD drive timing generator « Supports monitoring output of IR3Y48A3
« Built-in processing circuit for AWB/AE control * Package : 80 LQFP (pin pitch : 0.5 mm)

« Built-in 2-Kbit E2PROM drive circuit

CCDs for Security Cameras  ® 14 L]
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CCDs and Peripheral ICs/LSIs R —

HCCDs
m Higher-resolution CCDs
Optical| Total . 30 fps VGA Resolution Pixel size |Sensitivity|Smear ratio
size | pixels Sl e eI o movie Image pixels (H x V) HXxV (um?) |(mV)TYP.| (dB)TYP. FREIEHE
5180 000 RJ21S3AAO0PT 2592 x 1944 2.8x2.8 155 -90
- P-DIP020-0500
118 6360 000 Primary color RJ21T3AAOPT 2872x2160 25x25 105
e mosaic filers
P ORJ21V3BAOET o 88
8500 000 3320 x 2 496 22x22 90 P-SOP032-0525
[ORJ21V3CAOET -
4180 000 0ORJ23R3EAOET
@]
RJ23R3BAOET 2332x1740 25x25 105
4190 000| i
1/2.5 Primary color
type mosaic filers RJ23R3CAQET - -88 | P-SOP028-0400
RJ23S3BAOET O
5190 000 2600x 1944 22x22 90
RJ23S3CAOET -
132 3370000 Primary color RIZAPSBAOET © 2096 x 1560 22x22 90 88 P-SOP028-0400
e mosaic filers X Xz — - -
P RJ24P3CAOET -
m 1/3-type CCDs
Total Electronic shutter Resolution Pixel size |Sensitivity Smear ratio
: Standard Model No. Package
pixels (s) Horizontal TV lines | Image pixels (Hx V)| H XV (um?) | (mV) TYP. | (dB) TYP. ¢
270 000 NTSC RJ2311AA0PB 1/60 to 1/10 000 512 x 492 9.6x75
330 1300 -120 P-DIP016-0500C
320 000 PAL RJ2321AA0PB 1/50 to 1/10 000 512 x 582 9.6 x6.3
Color
410 000 NTSC RJ2351AA0AB 1/60 to 1/10 000 768 x 494 6.4x75 800
480 -105 N-DIP016-0450
470 000 PAL RJ2361AA0AB 1/50 to 1/10 000 752 x 582 6.5x6.3 750
m 1/4-type CCDs
Total Electronic shutter Resolution Pixel size |Sensitivity|Smear ratio
? Standard Model No. Package
pixels (s) Horizontal TV lines | Image pixels (Hx V)| H XV (um?) | (mV) TYP. | (dB) TYP. ¢
RJ2411AA0PB*
270 000 NTSC 1/60 to 1/10 000 512 x 492 7.2x5.6 800
RJ2411ABOPB 330 -105
320 000 Color | PAL RJ2421ABOPB 1/50 to 1/10 000 512 x 582 7.2x4.7 720 P-DIP014-0400A
410 000 NTSC RJ2451AA0PB 1/60 to 1/10 000 768 x 494 4.9x5.6
480 400 -90
470 000 PAL RJ2461AA0PB 1/50 to 1/10 000 752 x 582 5.0x4.7
* For in-vehicle use
m Dual-power-supply (5 V/12 V) Operation 1/3-type CCDs*'
Total Electronic shutter Resolution Pixel size |Sensitivity Smear ratio
: Standard Model No. Package
pixels (s) Horizontal TV lines | Image pixels (Hx V)| H XV (um?) | (mV) TYP.| (dB) TYP. ¢
270 000 EIA LZ2316AR 1/60 to 1/10 000 512 x 492 9.6x7.5 3 300**
B/W 380 -110 N-DIP016-0500C
320 000 CCIR LZ2326AR 1/50 to 1/10 000 512 x 582 9.6 x6.3 3 000**

*1 With mirror image function

*2 When IR cut-off filter is not used.

= 15 = ccps and Peripheral ICs/LSls




CCDs u

O Under development

B CCD Peripheral ICs/LSIs

Description Model No. Features Package
Single-chip driver For 270-k/320-kpixel CCDs Electronic shutt lectroni ) ) functi
Timing generator ; N ~ ectronic shutter, electronic exposure, mirror image function, ~ _
+ LR385851 with dgal power-supply for B/W CCDs, level shifter, smooth shutter, line lock P-QFP048-0707
Synchronous signal generator operation (5 V/12 V)
Vertical pulse driver for CCDs, 2-level output x 2, 3-level output x 4,
LR366851 2-level output circuit for electronic shutter P-S50P024-0275
. Vertical pulse driver for CCDs, 2-level output x 10, 3-level output x 10, P-VQFNO064-0808/
V driver LR36687U/Y 2-level output circuit for electronic shutter TFBGA068-0606
Vertical pulse driver for CCDs, 2-level output x 4, 3-level output x 8,
LR36688U 2-level output circuit for electronic shutter P-VQFN052-0707
. Available for signal processing from CCD output to 75 Q video output, for B/W CCDs,
Signal processor IR3Y30M2 comparator for electronic exposure, high-speed S/H circuit, H aperture, LPF, AGC P-QFP048-0707
Low power consumption [80 mW (TYP.)],
IR3Y48A3 high-speed S/H circuit, high-gain PGA circuit, 10-bit ADC (18 MHz) P-QFP048-0707
Low power consumption [75 mW (TYP.)],
CDS/PGA/ADC IR3Y50U6 high-speed S/H circuit, high-gain PGA circuit, 12-bit ADC (25 MHz) P-VQFN036-0606
Low power consumption [84 mW (TYP.) at 40 MHz, 63 mW (TYP.) at 27 MHz],
IR3Y51U high-speed S/H circuit, high-gain PGA circuit, 10-bit ADC (40 MHz) P-VQFN052-0707
Timing generator : Monitoring mode/still mode
V driver : Vertical pulse driver for CCDs,
For 1/1.8 type 5.18-Mpixel 2-level output x 2, 3-level output x 4,
LR38647 CCD 2-level output circuit for electronic shutter LFBGA160-1010
CDS/PGA/ADC : 40 MHz, high-speed S/H circuit,
high-gain PGA circuit, 10-bit ADC
Timing generator For 1/1.8 type 6.36-Mpixel CCD,
+ L R38649 For 1/2.5 type 4.19-Mpixel,
vV driver ll?h% t}{ﬁe %.37—!\/_Ip|fxel ?CDS Timing generator : Monitoring mode/still mode
. with/without movie function |y, qriver - Vertical pulse driver for CCDs,
For 1/2.5 type 4.18-Mpixel 2-level output x 2, 3-level output x 4,
CDS/PGA/ADC CCD with movie function 2-level output circuit for electronic shutter
OLR386XX employing 9-pixel mixing CDS/PGA/ADC : 25 MHz (LR38649)/ LFBGA192-1010
technology 30 MHz (LR38667/0LR386XX)/
For 1/2.5 type 5.19-Mpixel 3_6 MHz (O LR386_74)1
LR38667 CCDs with/without movie h!gh—speed S/H circuit,
function high-gain PGA circuit,
For 1/1.8 type 8.5-Mpixel 12-bit ADC
JLR38674 CCDs with/without movie
function
V driver : Vertical pulse driver for CCDs,
2-level output x 2, 3-level output x 4,
2-level output circuit for electronic shutter
CDS/PGA/ADC : 18 MHz, high-speed S/H circuit,
high-gain PGA circuit, 10-bit ADC _
LR386431 DSP : YUV digital output, NTSC/PAL analog output, LFBGAL68-1212
mirror image function, 9-bit DAC, synchronous
signal generation circuit, CCD drive timing
V driver generator, processing circuit for AWB/AE control,
+ supports monitoring output of IR3Y48A3
CDS/PGA/ADG For 270-k/320-k/410-k/ — - -
470-kpixel CCDs V driver : Vertical pulse driver for CCDs,
+ 2-level output x 2, 3-level output x 4,
DSP 2-level output circuit for electronic shutter
CDS/PGA/ADC : 18 MHz, high-speed S/H circuit,
high-gain PGA circuit, 10-bit ADC
OLR38645 DSP : YUV digital output, NTSC/PAL analog output, LFBGA180-1212
mirror image function, 9-bit DAC, synchronous
signal generation circuit, CCD drive timing
generator, processing circuit for AWB/AE control,
Y/C separation analog output, line lock function,
supports monitoring output of IR3Y48A3
YUV digital output, NTSC/PAL analog output, mirror image
function, 9-bit DAC, synchronous signal generation circuit,
LR386032 CCD drive timing generator, processing circuit for AWB/AE P-LQFP080-1212
For 270-k/320-K/410-k/ control, supports monitoring output of IR3Y48A3
470-kpixel CCDs YUV digital output, NTSC/PAL analog output, mirror image
function, 9-bit DAC, synchronous signal generation circuit,
OJLR38607 CCD drive timing generator, processing circuit for AWB/AE P-LQFP100-1414
DSP control, Y/C separation analog output, line lock function,
supports monitoring output of IR3Y48A3
CCD signal processing circuit, ARM core, JPEG (hardware),
memory controller, video encoder (NTSC/PAL),
For 1.3-M to 10-Mpixel USB line driver, supports CompactFlash™/SmartMedia™/
LR38669Y CCDs SD memory card interfaces, 4-bit SD bus mode, TFBGA260-1313
supports several types of LCD digital interfaces,
support for CCDs with movie function

CCDs and Peripheral ICs/LSIs = 16 [ ]
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PG C ka g es 0 Under development

m Packages for CCDs

I . ] . Package width & length
Package Appearance . Package code No. of pins Pin pitch Nominal dlm?n5|ons x (seated height)
type (Package material) mm mm (mil) mm [design value]
P-DIP014-0400A 14 1.27 10.16 (400) 10.0 x 10.0
P-DIP016-0500C 16 1.78 12.7 (500) 12.4 x 14.0
DIP P-DIP020-0500 20 1.27 12.2 12.0x13.8
(Plastic)
N-DIP016-0450 1.27 11.43 (450) 11.4x12.2
16
N-DIP016-0500C 1.78 12.7 (500) 12.4x14.0
(Ceramic
P-SOP028-0400 28 0.69 10.16 (400) 10.0 x 10.0 x (3.5)
SOP
0P-SOP032-0525 32 0.78 13.3 (525) 12.0x 13.8 x (3.9)
(Plastic)

100 mil = 2.54 mm

Nominal dimensions

[=| =i

SOP

DIP : Dual Inline Package
SOP: Small Outline Package

¢ ARM is a trademark of ARM Ltd.

¢ BGA is a trademark of Motorola Nippon Ltd.

« CompactFlash is a trademark of SanDisc Corporation.

* SmartMedia is a trademark of Toshiba Corporation.

« All other product or company names are trademarks of their respective holders.
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CCD Camera Modules

LZOP371K
LZOP371L

LZOP3726
LZOP3738
LZOP373F
LZOP3741

LZOP374A
LZOP374F

IR3M47U6
IR3M48U6
IR3M49U6
IR3M52Y6

CMOS Camera Modules

7,8
7,8
7,8
7,8
7,8
7,8
7,8

X X o

RJ236TAAOAB
RJ23R3BAOET
RJ23R3CAOET
RJ23R3EAOET
RJ23S3BAOET
RJ23S3CAOET
RJ2411AAOPB
RJ2411ABOPB
RJ2421ABOPB
RJ2451AAOPB
RJ2461AAOPB
RJ24P3BAOET
RJ24P3CAOET

13,
4,11,
11,
4,11,
4,11,
11,

13,
13,
13,
13,
4, 11,
11,

14,
12,
12,
12,
12,
12,
13,
14,
14,
14,
14,
12,
12,

CCD Peripheral ICs/LSIs

LZOP390W 9,10
LZ0P391T 9,10
LZ0P392C 9,10
LZOP392E 9,10
LZ0P3931 9,10
LZ0P3941 9,10
CCDs

LZ2316AR 13,14, 15
LZ2326AR 13,14, 15
RJ21S3AAOPT 4,11, 12,15
RJ21T3AAOPT 4, 11,12, 15
RJ21V3BAOET 4,11, 12,15
RJ21V3CAOET 11,12, 15
RJ2311AAOPB 13,14, 15
RJ2321AAOPB 13,14, 15
RJ2351AAOAB 13,14, 15

IR3Y30M2
IR3Y48A3
IR3Y50U6
IR3Y5TU
LR366851
LR36687U
LR36687Y
LR36688U
LR385851
LR386032
LR38607
LR386431
LR38645
LR38647
LR38649
LR38667
LR38669Y
LR38674
LR386XX

11,

14,
14,

14,

14,
14,
14,
13,
13,
12,
12,
12,
12,
12,
12,

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

Index (Model No.)
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FAX 1 (1) 412-381-1192

4875 North Federal Highway, Third Floor
Ft. Lauderlade, FL 33318

PHONE : (1) 954-267-8883

FAX  :(1) 954-267-0254

(SINGAPORE) PTE., LTD.

396 Alexandra Road #07-00
BP Tower Singapore 119954
PHONE : (65) 62713566
FAX : (65) 62713855
http://www.sesl-sharp.com

SHARP MICROELECTRONICS TECHNOLOGY
(M) SDN BHD.

Suite E408, 4th Floor, East Tower, Wisma Consplant 1,
No. 2 JIn. SS 16/4, Subang Jaya, 47500, Selangor
Darul Ehsan, Malaysia

PHONE : (60) 3-5637-8964

FAX  :(60) 3-5638-4029

SHARP ELECTRONIC COMPONENTS
(KOREA) CORPORATION

RM 501 iLsin B/D. 541, Dohwa-dong,

Mapo-ku, Seoul, Korea, 121-701

PHONE : (82) 2-711-5813 to 5818

FAX :(82) 2-711-5819

The circuit application examples in this publication are provided to explain representative
applications of SHARP devices and are not intended to guarantee any circuit design or license
any intellectual property right. SHARP takes no responsibility for any problems related to any
intellectual property right of a third party resulting from the use of SHARP devices.

SHARP reserves the right to make changes in the specifications, characteristics, data,
materials, structures and other contents described herein at any time without notice in order to
improve design or reliability.

Contact SHARP in order to obtain the latest device specification sheets before using any
SHARP device. Manufacturing locations are also subject to change without notice.

In the absence of confirmation by device specification sheets, SHARP takes no responsibility
for any defects that occur in equipment using any SHARP devices shown in catalogs, data
books, etc.

Observe the following points when using any device in this publication. SHARP takes no
responsibility for change caused by improper use of the devices, which does not meet the
conditions and absolute maximum ratings for use specified in the relevant specification sheet
nor meet the following conditions :

m The devices in this publication are designed for use in general electronic equipment designs
such as:
« Personal computers
« Office automation equipment
« Telecommunication equipment (except for trunk lines)
« Test and measurement equipment
« Industrial control
« Audio visual equipment
« Consumer electronics

m Measures such as fail-safe function and redundant design should be taken to ensure
reliability and safety when SHARP devices are used for or in connection with equipment that
requires higher reliability such as :

» Main frame computers

« Transportation control and safety equipment (i.e. aircraft, trains, automobiles, etc.)
« Traffic signals

« Gas leakage sensor breakers

* Alarm equipment

« Various safety devices, etc.

m SHARP devices shall not be used for or in connection with equipment that requires an
extremely high level of reliability and safety such as :
« Military and aerospace applications
« Telecommunication equipment (trunk lines)
* Nuclear power control equipment
« Medical and other life support equipment (e.g., scuba)

If the SHARP devices listed in the publication fall within the scope of strategic products
described in the Foreign Exchange and Foreign Trade Law of Japan, it is necessary to obtain
approval to export such SHARP devices.

This publication is the proprietary product of SHARP and is copyrighted, with all rights reserved.
Under the copyright laws, no part of this publication may be reproduced or transmitted in any
form or by any means, electronic or mechanical for any purpose, in whole or in part, without the
express written permission of SHARP.

Express written permission is also required before any use of this publication may be made by
a third party.

Contact and consult with a SHARP representative if there are any questions about the contents
of this publication.
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