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SENtral M&M 

Motion-Tracking & Measurement Modules

General Description 

PNI’s SENtral M&M motion-tracking and 

measurement modules provide highly 

accurate heading and orientation data, in a 

small, low-power-consumption, and easy-to-

integrate package.  A module incorporates 

the SENtral motion coprocessor, a 

magnetometer, an accelerometer, and a 

gyroscope, with different SENtral M&M 

versions comprising different model sensors. 

Unlike other inertial measurement units 

(IMUs) requiring unexpected and extensive 

sensor fusion algorithm development and 

sensor calibration work, the Sentral M&M 

modules are pre-engineered to provide the 

highest accuracy motion tracking and 

heading measurement.  And this is obtained 

at a fraction of the power consumption of 

any other solution on the market. 

The SENtral M&M comes ready to integrate 

into a user’s system.  Designed with SMT 

bonding in mind, the pins are on an 

industry-standard 3 mm pitch.  The on-board 

EEPROM contains SENtral’s configuration 

file and this automatically uploads into 

SENtral RAM when powered up.  

Communication is via I
2
C protocol. 

With the SENtral M&M modules you can 

quickly and easily incorporate industry-

leading motion-tracking and orientation 

measurement in your mobile device.  We’re 

sure you’ll be impressed. 

 

Features 

 All-in-one motion & orientation tracking 

module, incorporates the SENtral motion 

coprocessor, 3-axis gyroscope, 3-axis 

accelerometer, and 3-axis magnetometer. 

 Low power consumption. 

 11x11 mm footprint and SMT design for  

ease of integration into a user’s system 

 Multiple test points for debugging and 

evaluating performance. 

 Multiple versions with different sensors. 

Applications 

 Personal Navigation & LBS 

 Gaming & Augmented Reality 

 Movement Science & Fitness 

Ordering Information 

Item Sensors Part # 

M&M White none (Sentral only) 13734 

M&M Orange BMI055+AK8963 13771 

M&M Red MPU6500+AK8963 13763 

M&M Green LSM330+AK8963 13736 

M&M Yellow LSM9SD0 13738 

M&M Blue LSM330+RM3100 13759 
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1. Electrical Characteristics 

Table 1-1:  Absolute Maximum Ratings 

Parameter Symbol Minimum Maximum Units 

Supply Voltage VDD –0.3 +3.6 VDC 

Input Pin Voltage VIN GND – 0.3 VDD + 0.3 VDC 

Storage Temperature  -50° +150° C 

CAUTION: 

Exceeding the minimum or maximum limits listed above may cause permanent and 
irreversible damage to the device. 

Table 1-2:  Operating Conditions 

Parameter Symbol Min Typ Max Units 

Supply Voltage – SENtral DVDD 1.6  3.3 VDC 

Digital Supply Voltage – Sensors & 
EEPROM 

DVDD2 1.71  AVDD VDC 

Analog Supply Voltage – Sensors AVDD 2.4  3.6 VDC 

Power-On Reset Threshold VPOR  1.0  VDC 

High Level Input Voltage VIH 0.7*VDD  VDD VDC 

Low Level Input Voltage VIL 0  0.3*VDD VDC 

High Level Output Current, VOH = VDD – 0.3V IOH   -1 mA 

Low Level Output Current, VOL = 0.3V IOL 1   mA 

I
2
C Interface 

Data Rate
1
 

Host Bus    3400 kbits/sec 

Sensor Bus    1000 kbits/sec 

Pass-Through    400 kbits/sec 

Operating Temperature TOP -40 +25 +85 C 

 

Footnote: 

1. SENtral’s I
2
C Host Interface supports Standard, Fast, Fast Plus, and High Speed Modes.  

High Speed Mode (3400 kHz) is supported with a reduced range of VDD and bus 
capacitance.  SENtral’s I

2
C sensor bus interface supports Standard, Fast, and Fast Plus 

Modes.  Pass-Through state, which connects the sensor bus and host bus, supports 
Standard and Fast Modes. 
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Table 1-3:  SENtral M&M Module Pin Assignments 

Pin Name Description 
White 
Pin # 

Orange, 
Red, Green, 

& Yellow 
Pin# 

Blue 
Pin # 

DVDD Supply Voltage – SENtral  D1 1 2 

DVDD2 
Digital Supply Voltage – Sensors & 

EEPROM  
NA 2 2 

AVDD Analog Supply Voltage – Sensors NA 7 7 

GND Ground D2 8 8 

SCLS I
2
C host bus SCL clock line B1 3 3 

SDAS I
2
C host bus SDA data line A1 5 5 

SDAM I
2
C sensor bus SDA data line A4 9 9 

SCLM I
2
C sensor bus SCL clock line B4 10 10 

GPIO[0] 
General Purpose IO – Default SENtral 

Accelerometer Interrupt 
D4 NA NA 

GPIO[1] 
General Purpose IO – Default SENtral 

Magnetometer Interrupt 
C4 NA NA 

GPIO[2] 
General Purpose IO – Default SENtral 

Gyroscope Interrupt 
A3 NA NA 

GPIO[3] General Purpose IO – Default not used B3 NA NA 

GPIO[4] General Purpose IO – Default not used A2 6 6 

GPIO[5] General Purpose IO – Default not used B2 NA NA 

GPIO[6] 
General Purpose IO – Default Host Event 

Interrupt 
C1 4 4 

SA0 Slave Address Pin 0 C3 NA NA 

VCAP Regulator Capacitor D3 NA NA 

Reserved Reserved (not connected) C2 NA 1, 12, 13 

Test Point 1 Test Point – DVDD NA TP1 TP1 

Test Point 2 Test Point – SDAS NA TP2 TP2 

Test Point 3 Test Point – SCLS NA TP3 TP3 

Test Point 4 Test Point – GND NA TP4 TP4 

Test Point 5 Test Point – MagI2C Comparator NA NA TP5 
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2. Package Information 

 
Figure 2-1:  SENtral M&M White Mechanical Drawing 

 

 
Figure 2-2:  SENtral M&M Orange, Red, Green, & Yellow Mechanical Drawing 
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Figure 2-3:  SENtral M&M Blue Mechanical Drawing 
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3. Recommended Solder Pad Layout 

 
Figure 3-1:  SENtral M&M White Solder Pad Layout 

 

 

Figure 3-2:  SENtral M&M Orange, Red, Green, & Yellow Solder Pad Layout 
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Figure 3-3:  SENtral M&M Blue Solder Pad Layout 
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4. Schematics 

 

Figure 4-1:  SENtral M&M Red Electrical Schematic 
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Figure 4-2:  SENtral M&M Green Electrical Schematic 
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Figure 4-3:  SENtral M&M Blue Electrical Schematic 
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©2013  PNI Sensor Corporation.  All Rights Reserved. 

Reproduction, adaptation, or translation without prior written permission is prohibited, except as allowed under copyright laws. 

Revised January 2014: for the most recent version visit our website at www.pnicorp.com 

PNI Sensor Corporation  

2331 Circadian Way 

Santa Rosa, CA 95407, USA 

Tel: (707) 566-2260 

Fax: (707) 566-2261 

 

Warranty and Limitation of Liability.  PNI Sensor Corporation ("PNI") manufactures its Products from parts and components that 

are new or equivalent to new in performance. PNI warrants that each Product to be delivered hereunder, if properly used, will, for 

ninety (90) days following the date of shipment unless a different warranty time period for such Product is specified: (i) in PNI’s Price 

List in effect at time of order acceptance; or (ii) on PNI’s web site (www.pnicorp.com) at time of order acceptance, be free from 

defects in material and workmanship and will operate in accordance with PNI’s published specifications and documentation for the 

Product in effect at time of order. PNI will make no changes to the specifications or manufacturing processes that affect form, fit, or 

function of the Product without written notice to the Customer, however, PNI may at any time, without such notice, make minor 

changes to specifications or manufacturing processes that do not affect the form, fit, or function of the Product. This warranty will be 

void if the Products’ serial number, or other identification marks have been defaced, damaged, or removed. This warranty does not 

cover wear and tear due to normal use, or damage to the Product as the result of improper usage, neglect of care, alteration, 

accident, or unauthorized repair. 

THE ABOVE WARRANTY IS IN LIEU OF ANY OTHER WARRANTY, WHETHER EXPRESS, IMPLIED, OR STATUTORY, 

INCLUDING, BUT NOT LIMITED TO, ANY WARRANTY OF MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE, 

OR ANY WARRANTY OTHERWISE ARISING OUT OF ANY PROPOSAL, SPECIFICATION, OR SAMPLE. PNI NEITHER 

ASSUMES NOR AUTHORIZES ANY PERSON TO ASSUME FOR IT ANY OTHER LIABILITY. 

If any Product furnished hereunder fails to conform to the above warranty, Customer’s sole and exclusive remedy and PNI’s sole 

and exclusive liability will be, at PNI’s option, to repair, replace, or credit Customer’s account with an amount equal to the price paid 

for any such Product which fails during the applicable warranty period provided that (i) Customer promptly notifies PNI in writing that 

such Product is defective and furnishes an explanation of the deficiency; (ii) such Product is returned to PNI’s service facility at 

Customer’s risk and expense; and (iii) PNI is satisfied that claimed deficiencies exist and were not caused by accident, misuse, 

neglect, alteration, repair, improper installation, or improper testing. If a Product is defective, transportation charges for the return of 

the Product to Customer within the United States and Canada will be paid by PNI. For all other locations, the warranty excludes all 

costs of shipping, customs clearance, and other related charges. PNI will have a reasonable time to make repairs or to replace the 

Product or to credit Customer’s account. PNI warrants any such repaired or replacement Product to be free from defects in material 

and workmanship on the same terms as the Product originally purchased. 

Except for the breach of warranty remedies set forth herein, or for personal injury, PNI shall have no liability for any indirect or 

speculative damages (including, but not limited to, consequential, incidental, punitive and special damages) relating to the use of or 

inability to use this Product, whether arising out of contract, negligence, tort, or under any warranty theory, or for infringement of any 

other party’s intellectual property rights, irrespective of whether PNI had advance notice of the possibility of any such damages, 

including, but not limited to, loss of use, revenue or profit. In no event shall PNI’s total liability for all claims regarding a Product 

exceed the price paid for the Product. PNI neither assumes nor authorizes any person to assume for it any other liabilities. 

Some states and provinces do not allow limitations on how long an implied warranty lasts or the exclusion or limitation of incidental 

or consequential damages, so the above limitations or exclusions may not apply to you. This warranty gives you specific legal rights 

and you may have other rights that vary by state or province. 
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