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Introduction

The STV-363-R04 is a wired laser low-speed reference mouse developed by EDOM. The reference design
consists of the VT5363V032 mouse sensor and the EDOM ML-00036 lens, DA-00075 aperture and 4EVSFMFAZ
VCSEL. The mouse can be supplied either from STMicroelectronics or EDOM.

The STMicroelectronics VT5363 sensor is a complete solid state optical tracking engine. This single chip optical
mouse sensor provides excellent control and precision, it supports two, three or five button mouse designs with a
mechanical scroll wheel encoder. An external EEPROM can be used to implement customer specific USB
configurations (PID, VID and descriptor string).

The lens, aperture and VCSEL are designed to work with the VT5363 sensor so that the mouse works accurately
on a wide range of surfaces. The design of the reference mouse also ensures high reliability, optical alignment
and easy mass production.

Figure 1. EDOM reference mouse
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This user manual, along with the VT5363 datasheet enable you to evaluate the EDOM STV-363-R04 laser wired
reference mouse and assist you in the design of your own VT5363 mouse. Support can be obtained though
EDOM (contact details shown in Chapter 3) or through the normal ST regional sales/support groups.



Reference mouse

Features

« Complete wired laser reference mouse

« Single chip design with minimal support circuitry

« USB 1.1 low-speed compliance
« 800 cpi (400 cpi selectable)
« Accurate motion up to 40 ips

« 9600 frames per second

« Supports up to 5 buttons and a scroll wheel

« Accurate navigation on a wide range surfaces (including glossy)

« Customization possible for VID, PID and descriptor string with external EEPROM

« No optical alignment required

Kit contents

« EDOM wired reference mouse (STV-363-R04)

« 5xVT5363V032 mouse sensor

« CD containing STV-363-R04 user manual and gerber files

5 x laser optics/aperture plus 5 x VCSEL

Figure 2. VT5363 block diagram
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Hardware

Mouse schematic

Figure 3.  Mouse schematic sensor board
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Mouse bill of materials

Table 1. Mouse BOM buttons and USB

Reference Description Manufacturer Part number

U1 24C01 DIP8 STMicroelectronics | M24CO01

c 0.1uF_16V_X7R 0603 Standard component —many
suppliers

R1, R2 54R 0603 Stand_ard component — many
suppliers




Standard component — many

R4 100R 0603 .
suppliers
R5-R8, R11-R1 Standard component — many
4, R17,R18 4K7 0603 suppliers
R16 620R 0603 Stand'ard component — many
suppliers
R19 1K2 0603 Standgrd component — many
suppliers
R20 390R 0603 Standgrd component — many
suppliers
R3, R15 OR 0805 Stand'ard component — many
suppliers
D1 LED 3mm RED Standgrd component — many
suppliers
. EDOM — see Chapter 3: Optics and
LD1 laser diode VCSEL
Q1, Q2 MMBT3904 NPN transistor Standard component —many
suppliers
Q3 MMBT3906 PNP transistor Standard component —many
suppliers
SW4 ZWHEEL (EN028D-11PS-30) Dicgu Enterprise Co. | EN0O28D-11P
Ltd S-30
§W1’ SW1, SW Right, left, middle buttons (DM1-00P-60) Dicgu Enterprise Co | DM1-00P-60
CN1, CN2 8-pin single row connector, pitch 2.54 mm Stand_ard component — many
suppliers
o , Standard component — many
J2 2-pin single row connector, pitch 2.54 mm suppliers
. EDOM — see Chapter 3: Optics and
Optics/aperture VCSEL
J1 1'm USB cable Standard component — many

suppliers




R9, R10 N/F

Table 2. Mouse BOM sensor board

Reference Description Manufacturer Part number
U1 VT5366 optical mouse sensor STMicroelectronics | VT5366V032
Y1 6 MHz resonator itandard component — many supplie
R8 1K5 0603 rSstandard component — many supplie
R20 1K 0603 rSstandard component — many supplie
R3 OR 0805 rSstandard component — many supplie
C3, C5, C6 100nF 0603 rSstandard component — many supplie
C2,C4,C7,C8 | 10uF 0805 ;Q.;tandard component — many supplie
CN1, CN2 8-pin single row connector, pitch 2.54 mm rSStandard component — many supplie

Optics and VCSEL

Optics order details

EDOM TECHNOLOGY CO., LTD.

8F., No.50, Lane 10, Kee Hu Road,

Nei Hu Taipei (114), Taiwan, R.O.C.

Tel : (886-2) 2657-8811 ext. 3508

Fax: (886-2) 7721-0133

E-mail: Jerryk@edom.com.tw
www.edom.com.tw

The order codes are detailed in Table 3.

Table 3. EDOM order codes



mailto:Jerryk@edom.com.tw
http://www.edom.com.tw

Part number Description
ML-00036 Optics
DA-00075 Aperture
MS-F0006 Optics + aperture
4EVSFMFAZ VCSEL
Optics drawings
Figure 5. EDOM laser optics - 1
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Figure 6. EDOM Laser optics - 2
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EDOM laser optics - 3

Figure 7.
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Figure 8. EDOM laser aperiure

PCB sectional view

The optics consists of two lenses (incidence and object), the incidence lens ensures that the light going to the
sensor is parallel, while the object lens has the magnification of 0.5 x to provide high-speed and accuracy.

The aperture is designed to fit tightly around the sensor package and into the optics, there are also two position
poles for aligning the optics to the PCB.



Fl_gure 9. S5TV-363-R04 PCB sectional view
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Optics assembly exploded view

The exploded view drawing shows that the aperture, optics and VCSEL are self-aligned when mounted onto the
base plate of the mouse.

Care should be taken when handling the optics to avoid scratching the optical surfaces.



Figure 10. Optics assembly exploded view

VCSEL datasheet



. VCSEL datasheat - 1

Millennium Communication Co., Lid.

850nm VCSEL Lamp - Flat No: LMVS0850IR000CTM

Features & Applications

& 850 naw Cemier Opibcal Wavelengih

& High Uniformily

® Law Beam Divergence Angle

® Law Dependence of Electrical and Optical Characteristics over Tomperaturs
& Laser Mouse

Chip Maierial Lems Calar
Gaks Water Clear
Package Dimensions (mm):
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Figure 12. VCSEL datasheet - 2

Millenniuvm Communication Cao., Ltd.

Absolute Maximum Ratings (T = 25°C)

Parameter Mazimum Hating Umit
Orptical Pawer | v
Operating Tempersiure Range =10 -+HE T
Storage Temperature Range -2 —+HS T
Lead Soldering Temperature 26 for 5 seconds

Electro-Optical Specifications (T = 25 °C)

Parameler Symbol| Min. | Typ. | Max. | Usit | Test Condition

Threshald Current b | 18 [ = | 4 mA wwaw

Operation Vollage Ve | ** | 18 | 22 v P = 0.5mW
Pop = D5mW

1 - 3 mA AEVSFMFAL

Operation Current leg
3 el 4 mi AEVEFMFAZ

d _— a mA JEVSFMEFAS

Slope Efficiency (SE1 | m | 015 | 84 | % | mWima Py = 0.5~ 1.5mW

Spectral Line Hall Width | &3, | *** | 05 | *** | nm Pop = 0.5mW
Cemter Wavelength Lo | =0 | 550 | B0 | am Fop = 0.5mW
Besm Divergence | 3 | | 12 | o | dep | By =0SmW

DO




Figure 13. WCSEL datasheel -3

Millennium Communication Co., Lid.

Electro-Optical Characteristics Curves
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VCSEL binning

There are three separate grades for the VCSEL laser. As part of the manufacturing process the VCSELs are
manually sorted into the three grades which means it is a simple process of choosing the right resistor for the
grade of laser received.

Table 4. VCSEL binning



Figure 11. VCSEL datasheet - 1

Millennium Commumnication Co., Lid.
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Figure 12. VCSEL datasheet — 2




Figure 12. VCSEL datasheet - 2

Millennium Communication Co., Ltd.

Absolute Maximum Ratings (T = 25°C)

Paramster Mavimun Rating Umit
Ohpptical Pawer : mW
Orperating Temperaiure Range <1l ~+HE T
Storage Temperature Range -1 —+HE T
Lead Seldering Temperaturs 160 C for 5§ seconds

Electra-Optical Specifications (T = 25 °C)

Paramier Symbol| Min. | Tvp. | Max. | Unit | Test Condition
Threshold Current o | 18 [+ | 4 mA srees
Operation Vollage Ve | *** | 18 | 12 v P, = 0.5mW

Pop = DSmW
3 | e | mA | 4EVSFMFAL
Operation Current L,
| ol 4 A AEVEFMFAL
4 | v | 5 mA | 4EVSFMFA}
Slope Efficiency (SE) [ n | 018 | 04 | = [mWima P, = 0.5~ 1 5mW

Speciral Line Hall Width | AL [ == | a5 | == | am P, = 0.5mW
Cemter Wavelength L | = | 550 | 860 | om P., = 0.5mW
Beam [Mserpemie 1) ETT] 2 T T deg. h'- 0.5mW
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Figure 13. VCSEL datasheet — 3



Figure 13. VCSEL datasheel - 3

Millennium Communication Co., Lid.
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VCSEL binning

There are three separate grades for the VCSEL laser. As part of the manufacturing process the VCSELs are
manually sorted into the three grades which means it is a simple process of choosing the right resistor for the
grade of laser received.

Table 4. VCSEL binning

Bin grade R28 value

Bin 1 1K

Bin 2 750R

Bin 3 620R
General

How to use the VT5363 wired mouse



The STV-363-R04 has the usual left, middle, right, forward and back buttons plus ZWheel The cpi can be
swapped between 800 (default) and 400. To do this hold down the left and right buttons for 2 seconds.

Support documentation

« VT5363 datasheet — http://www.st.com/imaging

Revision history

Table 5. Document revision history

Date Revision Changes
10-Sep- .
2008 1 Initial release.

Please Read Carefully

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its
subsidiaries (“ST”) reserve the right to make changes, corrections, modifications or improvements, to this
document, and the products and services described herein at any time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described
herein, and ST assumes no liability whatsoever relating to the choice, selection or use of the ST products and
services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this
document. If any part of this document refers to any third party products or services it shall not be deemed a
license grant by ST for the use of such third party products or services, or any intellectual property contained
therein or considered as a warranty covering the use in any manner whatsoever of such third party products or
services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY
EXPRESS OR IMPLIED

WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT
LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND
THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT,
COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS
ARE NOT RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE,
LIFE SAVING, OR LIFE SUSTAINING APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE
OR MALFUNCTION MAY RESULT IN PERSONAL INJURY, DEATH, OR SEVERE PROPERTY OR
ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS “AUTOMOTIVE GRADE” MAY
ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this
document shall immediately void any warranty granted by ST for the ST product or service described herein and
shall not create or extend in any manner whatsoever, any liability of ST.
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ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective
owners.

© 2008 STMicroelectronics — All rights reserved
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