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TecHsemic Optical Mouse Sensor M16173

1. Description

M16173 is a low-cost CMOS optical sensor SOC for PS/2 optical computer
mouse. It provides an all-in-one solution including controller and sensor.

M16173 is based on algorithm which measures changes of sequential surface
images and then determines the movement. It has 1000 DPI resolution and it's max
motion speed can reach 24 inches per second and it's max acceleration can reach 8g.

M16173 is in a 12-pin optical DIP package and provides full mouse function
including three buttons, X-Y motion and Z axis wheel. It has a built-in LED driver
and internal oscillator to minimize the external components.

M16173 is a PS/2 interface SOC sensor . It is compatible with Microsoft 3D
IntelliMouse.

Feature

5.0 V power supply

Standard PS/2 interface

L/M/L three buttons

XIY/Z three axis

1000 DPI solution

3000 frame/second

Max speed 24 inch/second

Support windows OS , including WIN10, WIN8,WIN?7, Vista, 2000, XP, ME and 98
Movement Algorithm technology
Built-in LED driver

Built-in oscillator

Minimal number of external components
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3. Application

® Computer mice for desktop PCs, workstation and portable computers
® Integrated input devices
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4. Pin Configuration

4.1 Pin Assignment

VDD33 |I O M16173-H GND
s [2] YWWTWC 1] voo
w 3] - ©o O - ig] =
s@ 8 O 8§ [@a
LED E O O O O El DATA
LEDVSS E z’ CLK
Figure 4.1 Top View Pinout
Notes :
Marking code M16173-H Customer Device Code
Date Code YWWTWC Y:Work Year

WW:Work Week

T:Fabrication Site Code

W:Assembly Site Code

C:Bom
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4.2 Pin Description

Pin Name Direction | Description

1 VvDD33 Analog voltage reference
2 RB INPUT Right button input

3 MB INPUT Middle button input

4 LB INPUT Left button input

5 LED OUTPUT LED driver output

6 LEDVSS LED driver gnd

7 CLK 10 PS/2 interface clk

8 DATA 10 PS/2 interface data

9 ZB INPUT Z axis inputB

10 ZA INPUT Z axis inputA

11 VDD Power supply, 4.5V~5.5V
12 GND System ground

o1

Block Diagram and Operation
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Figure 5.1 Block Diagram

M16173 is a CMOS process optical mouse sensor single chip which embedded PS2 controller and
non-mechanical motion estimation module.It is in a 12-pin optical DIP package and provides full

mouse function including three buttons, X-Y motion and Z axis wheel. It has a built-in LED driver and
internal oscillator to minimize the external components.
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6. Electrical Characteristics
Absolute Maximum Ratings
Parameter Symbol | Min Max | Units Notes
Supply voltage VDD -0.5 55 \Y/
Operating Temperature To -15 +55 C
Storage Temperature Ts -40 +85 C
Lead Solder Temp 260 c
Input voltage VN -0.5 55 \Y
ESD Vees 5 KV All pins, human body model,
MIL STD 883G method 3015.7
Recommend Operating Conditions
Parameter Symbol Min Typical Max Units Notes
Supply Voltage VDD 4.5 5.0 55 Vv
Operating Temperature Ta 0 25 40 iC
Distance from lens reference
plane to surface z 2:2 2:3 y mm
System clock CLK 22 24 26 MHz
Speed S - - 24 Inch/Sec
resolution R - 1000 - DPI
DC Electrical Specifications (VDD = 5.0V, Temperature =25C )
Parameter Symbol Min | Typical | Max Units Notes
Supply current (in motion) Ibp - 16.5 - mA
Supply current (no motion) Ibp1 - 7.8 - mA
Input voltage High (input port) | Vi 2.0 - - \%
Input voltage Low (input port) Vi1 - - 0.8 \Y/
Input voltage High (1/0 port) V2 2.0 - - \%
Input voltage Low (I/O port) Vi - - 0.8 \%
Output voltage High (1/0 port) Voh1 2.8 - 3.6 \%
Output voltage Low (1/O port) Vou1 0 - 0.3 \%
AC Electrical Specifications (VDD = 5.0V, Temperature =25C )
Parameter Symbol | Min | Typical Max Units Notes
Power up delay Teu - 10 us POR signal
from0to 3.5
Debounce time on button Tos 95 11.5 135 ms
Z wheel sampling period Tz 125 us
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7. Sensor pixels array mapping
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Figure 7.1 Sensor pixels array mapping

8. PCB Assembly
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Figure 8.1 Recommended PCB Mechanical Drawing (Unit: mm)
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Figure 8.2 Recommended chart (overlooking)

5 4

8.96
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Notes:1.Mouse bottom shell;2.Lens;3.PCB board;4.LED lights;5.Chips.
Figure 8.3 Recommended drawing (side-view)(mm)

Notes:1.Mouse bottom shell;2.Lens;3.PCB board;4.LED lights;5.Chips.
Figure 8.4 Recommended drawing (stereo)
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9. Assembly Drawing (Unit: mm)
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Figure 9.1 Assembly Drawing

10. Application Circuit

10.1 Typical application

104 -
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C4 5 o S 1 wmB zA |
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Figure 10.1 Typical 3D3K PS/2 optlcal mice application.

Figure10.1 shows the recommend application circuit to customer. It will provide better EMI
characteristic. When Pcb layout,C3 should be closed to chip.
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10.2 Tidy application
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Figure 10.2 Tidy 3D3K PS/2 optical mice application.

Figure10.2 shows a application circuit that need less extenal components than figure7 . But it still
can work well for mouse function . When Pcb layout,C3 should be closed to chip.

11. Package Information
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[ | B f 1 |
LN K S -
Te = = o
o 0 | /TN | B | = -
= O ok S amE : T
d [ N R e =]
2 - % B 1.89- E -
I : 0.46- ]
—l2 904
12.80~13.65
—1r=-0.25
[
Ili ill s
| | LT Ly
- . [ 1 i % o
© 'm | 1.35- \ h' J 0
- SR — |
NOTE:

1. All dimensions in MM.
2.Angular tolerance:+/-3.0

Figure 11.1 Package Information
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12.  \ersion History

\ersion Description Date

M16173 V1.20 Create the preliminary version 2010/03/18

M16173 V1.30 Change Led current-limiting resistance | 2012/08/15
68R to 51R

M16173 V1.40 Modify cap schematic 2014/5/8

M16173 V141 Add PCB schematic diagram 2017/06/26
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