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1. Features 
 
 
•  Small form factor (10 mm x 12.5 mm footprint) 
 
•  Complete  2D motion sensor 
 
•  Common interface for general purpose controller 
 
•  Smooth surface navigation 
  
•  Programmable frame speed up to 1500 frames per sec (fps) 
  
•  Accurate motion up to 12 ips 
 
•  400 cpi resolution 
 
•  Wave solderable 
 
•  Single 5.0 volt power supply 
 
•  Conforms to USB suspend mode specifications 
 
•  Power conservation mode during times of no movement 
 
•  Serial port registers 

 
–  Programming 
–  Data transfer 

 
•  8-pin staggered dual inline package (DIP) 
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2.Product outline     
                                             
 
 

                           
 
 
 
 
 
 
 
 

                        
 
 
 
      
    Notes : 
     1.Dimensions in milometer / inches   
     2. Tolerance on numbers : 
          .xxx ±0.05    .x±0.15 
          .xx±0.10      .±0.20 
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3.PinOut of MCS-12085 
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4.Electrical Characteristics 
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6.Synchronous Serial Port 

 
 The synchronous serial port is used to set and read parameters in the MCS-12085, and also to read out the 
motion information. 
 The port is a two wire, half duplex port. The host microcontroller always initiates communication; the 
MCS-12085 never initiates data transfers. 
   
SCK       The serial port clock. It is always generated by the master (the microcontroller).  
  
SDIO     The data line. 
 
Write Operation 
 
Write operations, where data is going from the microcontroller to the MCS-12085, is always initiated by the 
microcontroller and consists of two bytes. The first byte contains the address (seven bits) and has a “1” as its 
MSB to indicate data direction. The second byte contains the data. The transfer is synchronized by SCK. The 
microcontroller changes SDIO on falling edges of SCK. The MCS-12085 reads SDIO on rising edges of SCK.(see 
the Figure A,B) 
 
 
 

            
        Figure A SDIO driven by microcontroller 

                     
 
  
 
 
 
 
 
 
 
 
 
 
 

 
               
 
 
 
 
 
 
 
 
 
 
 
  
 

 
Figure B SDIO setup and hold times SCK pulse width   
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7.Functions  
    
   Read Operation 
     
    A read operation, meaning data that is going from the MCS-12085 to the microcontroller, is always 
initiated by the microcontroller and consists of two bytes. The first byte that contains the address is written by 
the microcontroller and has a “0” as its MSB to indicate data direction. The second byte contains the data and is 
driven by the MCS-12085. The transfer is synchronized by SCK. SDIO is changed on falling edges of SCK and 
read on every rising edge of SCK. The microcontroller must go to a High-Z state after the last address data bit.  
 
    The IC will go to the High-Z state after the last data bit. Another thing to note during a read operation is that 
SCK needs to be delayed after the last address data bit to ensure that the IC has at least 100 � s to prepare the 
requested data. This is shown in the timing diagrams below .(Figure C,D)  

 
 

 
 
 
 
 
 
 

 

Figure Microcontroller to MCS-MM1688 SDIO hand off 

      Release by 

MCS-MM1688 

Figure Microcontroller to MCS-MM1688 SDIO hand off Figure Microcontroller to MCS-MM1688 SDIO hand off Figure C Microcontroller to MCS-12085 SDIO hand off 

Figure D MCS-12085 to Microcontroller hand off 
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Forcing the SDIO Line to the Hi-Z state 
     
   There are times when the SDIO line from the MCS-12085 should be in the Hi-Z state. For example, if the 
microprocessor has completed a write to the MCS-12085, the SDIO line will go into a Hi-Z state, because the 
SDIO pin was configured as an input. However, if the last operation from the microprocessor was a read, the 
MCS-12085 will hold the D0 state on SDIO until a falling edge of SCK. 
 
    To place the SDIO pin into a Hi-Z state, activate the power-down mode by writing to the configuration 
register. Then, the power down mode can stay activated, with the MCS-12085 in the shutdown state, or the 
power- down mode can be deactivated, returning the MCS-12085 to normal operation. In both conditions, the 
SDIO line will go into the Hi-Z state. 

invalid address  
 
      Another method to put the SDIO line into the Hi-Z state, while the MCS-12085 at normal mode, is to write 
any data to an invalid address such as 0x00 to address 0x77. The SDIO line will go into the Hi-Z state after the 
write operations. 
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Power-down Mode (PD) and Timing 
  

     MCS-12085 can be placed in a power-down mode by setting bit 6 in the configuration register via a serial I/O 
port write operation. Note that while writing a “1” to bit 6 of the configuration register, all other bits must be 
written with their original value in order to keep the current configuration. After setting the configuration register, 
wait at least 32 system clock cycles. To get the chip out of the power-down mode, clear bit 6 in the configuration 
register via a serial I/O port write operation. 
 
     Otherwise, the sensor may go into a hang-up state). While the sensor is in power-down mode, only the bit 6 
data will be written to the configuration register. Writing the other configuration register values will not have any 
effect. For an accurate report after power-up, wait for a total period of 50 ms before the microcontroller is able 
to issue any write/read operation to the MCS-12085. The sensor register settings, prior to power-down mode, 
will remain during power- down mode. (See Figure E,F)) 
 

  
Figure E Power timing       
 
            
 

      
  
 Figure F Power down configuration register writing operation  
                                   
    

Setting the power down bit simply 
sets the analog circuitry into a no 
current state. 
Note: LED_CNTL, and SDIO will be 
tri-stated during power down mode. 
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Figure G Timing between two commands 

Figure I Time between read and either write or subsequent read commands 

Figure H Timing between writes and read command 
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8.Programming Guide Registers 

 
 

The MCS-12085 can be programmed through registers, via the serial port, and configuration and motion data 
can be read from these registers 
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Application Circuit 

 
 
 
Notes on PCB Layout   
 
•  Caps for pins 6,7 and 8 to ground MUST have trace lengths LESS than 5 mm  

•  The 0.1 uF caps must be ceramic. 
•  Caps should have less than 5 nH of self inductance 

 
•  Caps should have less than 0.2 ohms ESR 

 

Regulatory Requirement    
 
•  Surface mount parts are recommended 
•  Passes FCC B and worldwide analogous emission limits when assembled into a mouse with unshielded 

cable. 
•  Passes EN61000-4-4/IEC801-4 EFTB tests when assembled into a mouse with shielded cable and 

following. 
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