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1. Description

M16191 is a low-cost CMOS optical sensor SOC for USB optical computer
mouse. It provides an all-in-one solution including controller and sensor.

M16191 is based on algorithm which measures changes of sequential surface
images and then determines the movement. It has 1200 CPI resolution and it's max
motion speed can reach 28 inches per second and it's max acceleration can reach 20g.

M16191 is in a 12-pin optical DIP package and provides full mouse function
including five buttons, X-Y motion and Z axis wheel. It has a built-in LED driver and
internal oscillator to minimize the external components.

M16191 is a USB interface SOC sensor and has completely USB HID verl.1
compatibility. It is compatible with Microsoft 3D IntelliMouse.

Feature

5.0 V power supply

USB interface

X/IY/Z three axis

Support up to FIVE buttons (R, M, L, K4, K5)
One dedicated pin for CPI switch and indication
3 types CPI available: 800/1200(default)/1600
Up to 4000 frame/second

Max speed 28 inch/second

Support windows OS , including WIN7, Vista, 2000, XP, Linux and MacOS
Low speed USB1.1 compatibility

Movement Algorithm technology

Built-in LED driver

Built-in oscillator

Minimal number of external components
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Application

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

4.1 Pin Assignment
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Figure 1. Top View Pinout
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Figure 2. Top View of Mouse
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4.2 Pin Description

Pin Name Direction | Description

1 LED 110 LED driver output

2 VDD PWR Power supply, 4.5V~5.5V

3 ZB INPUT Z axis inputB

4 ZA INPUT Z axis inputA

5 K4 INPUT Button 4™ key input

6 CPI 110 CPI switch input and indication (PWM) output

7 BL INPUT Left button

8 K5 INPUT Button 5™ key input

9 SW 110 LED control pin and right buttun
10 GND PWR System ground

11 DM 110 USB interface D+

12 DP 110 USB interface D-

5. Block Diagram
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Figure 3. Block Diagram
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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 T
Storage Temperature Ts -40 +85 T
Lead Solder Temp 260 T
Input voltage VN -0.5 5.5 \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 @
Distance from lens reference z 2.2 2.3 2.4 mm
plane to surface
System clock CLK 22 24 26 MHz
Speed S - - 28 Inch/Sec
Resolution R 800 1200 1600 CPI
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 - - A%
Input voltage Low (input port) | V1 - - 0.8 \Y/
Input voltage High (1/0 port) V2 2.0 - - \%
Input voltage Low (1/0 port) T - - 0.8 \Y/
Output voltage High (1/0 port) | Vont 2.8 - 3.6 \Y/
Output voltage Low (1/O port) Vou1 0 - 0.3 \Y/
AC Electrical Specifications (VDD = 5.0V, Temperature =25C )
Parameter Symbol | Min | Typical Max Units Notes
Power up delay Tru - 10 - us POR signal
from 0to 3.5
Debounce time on button Tos 95 115 135 ms
Z wheel sampling period Tz - 125 - us

All rights strictly reserved any portion in this paper shall not be reproduced, copied or transformed to any other forms without
permission.

5




T EC H SE M ' cOptical mouse sensor M16191

7. CPI Switch and Indication

The M16191 supports CPI switch function that allows user change resolution between
1200/1600/800 through pressing the CPI button. And the corresponding indications
will be shown by using PWM output on the same pin, i.e. outputting different duty
cycles for different resolution at fixed 1 KHz frequency. It will cause the different
brightness on LED. The CPI indication (PWM) output timing and relationship
between resolution and duty cycle are as follows.

T4
<«

Tpwm

Figure 4. CPI Indication Timing

Resolution PWM low duty (Td/Tpwm) LED status
1200CPI 15% Less Brightness
1600CPI 80% Much Brightness
800CPI 0% Dark

8. Sensor Pixels Array Mapping
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Figure 5. Sensor Pixels Array Mapping

PCB Assembly
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Figure 6. Recommended PCB Mechanical Drawing (Unit: mm)
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10.

Assembly Drawing (Unit: mm)

LED clip (half type) is optional.
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Figure 7. Assembly Drawing

11.
11.1 3D5K++/3D5K+/3D5K Application Circuit

Application Circuit
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1. For EMC immunity option componts : R5, R6 . R7. C3., C4.
2. Connector J1 is suggested to has the pin sequence like: DP. DM. Shield . GND. VBUS.
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Figure 8. 3D5K++ USB optical mice application.
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1. For EMC immunity option componts : RS, R6 . R7. C3, C4.
2. Connector J1 is suggested to has the pin sequence like: DP. DM. Shield . GND. VBUS.

Figure 9 3D5K+ USB optical mice application.

BM 2
|_o/ SIK | DI R] 1 ohm z |
| o—R2 3K H AAR Céﬂ_ C3_L I||.
c2 T Ul 20p 201:r 1
ENC 104 ! [Tep o |22 | RS . 220hm 5 [0
coMQO—+- T 2| vppsv DM 11 R6 '\/\/‘22 ohm 4 .

o]
O 2 VDD5V 3 7B GND L{“ .|”_]_3 Shield
o3 o 4 1za SW —2 K5 VDTDSV 2 | GND
5 10 ohm
voDsy 0—0~ o3| k4 K5 |—2 oo RIAA L ! veus

L BL z C1 _Il USB
M16191 10uF
BL =
VDDSV O——O/O———
BR

R3 351K
|”—_C/Oﬁ/v\/_
Notes:

1. For EMC immunity option componts : R5. R6 . R7. C3. C4.
2. Connector J1 is suggested to has the pin sequence like: DP. DM, Shield . GND. VBUS.

Figure 10 3D5K USB optical mice application.

11.2 PCB Layout Guideline

The following guidelines apply to component placement and routing on the PCB. That
will get an optimum EMC solution and tracking performance.
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11.2.1 Key Components Placement Rules

1. Place bulk capacitor C1 near the USB CABLE.
2. Place C2 near SENSOR’s pin2.
3. The C3/C4 and R5/R6 should be placed as close to the USB CABLE.

11.2.2 Routing Rules
Caps for pins VDD5V, VBUS trace length must be less than 5 mm.

11.3 Recommended Value for R1

The value of LED current-limitting resistance R1 , VDD=5V.

Component Min Typical | Max Units
R1 - 51 - Ohm

12. Package Information
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NOTE:
1. All dimensions in MM.
2.Angular tolerance:+/-3.0
Figure 11. Package Information
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13. Version History

\ersion Description Date
M16191 V1.10 Create the preliminary version 2014/03/14
M16191 V1.11 Modify cap schematic 2014/5/8
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