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FEATURES 

·  High Performance of Digital ultra low pressure sensor 
·  PDM output with 4th Order Sigma delta converter 
·  1 Bit data interface with data toggling at every clock 
·  84dB dynamic range 
·  Max clock input upto 3.6MHz 
·  Sensitivity of -26+/-1.5dBFS  
·  Max input level supported of 120dB SPL 
·  Selective sensitivity binning available for matched 

pairing 
·  Ultra Low Profile Package Availability 
·  Surface Mountable : MLP Design 
·  Tube and Tape & Reel Packaging Option  
·  RoHS Compliance, EU Directive 2002/95/EC 
·  Lower system cost 
·  L/R select enables to share data wires for two  
    paired of pressure sensor 
·  Temperature Coefficient of Sensitivity  stability  
    within +/- 0.60 dBFS/Deg C 
·  Pressure Coefficient of Stability within +/- 0.55 

dBFS/Kpa 
·  Patent # No on Ultra Low Pressure sensor 

  MULPS I filing/application no.: 10/558,885 

 

  

Integrated 
Ultra Low Pressure Sensor 
 
The Ultra Low Pressure Sensor Age: MULPS-3D digital version 
Ultra Low Pressure Sensors are the next generation of Audio 
Sensor Technology made possible by the use of the proprietary 
Memsenz IV micro machining process. The Ultra Low Pressure 
Sensors are fabricated by using a patented 5 mask process, 
specifically developed for capacitive acoustic sensor which uses 
a unique clamped diaphragm design to cater for dusty 
environmental conditions. 
The MULPS-3D digital version Sensor uses a proprietary signal 
processing preamplifier with a proprietary compensation and 
gain control algorithm, specifically suited and developed for the 
Memsenz IV Platform on audio sensors. It eliminates the need 
to selectively match and bin sensors for superior 
audio performance. The proprietary electronic programming 
allows exceptional control to sensors sensitivity, and maximizes 
the use of a suitable bias voltage and gain to meet high process 
capability performance, which improves reliability, repeatability 
and overall quality. 
The MULPS-3D digital version Sensors meets key market 
dynamics in focus for the coming of the Ultra Low Pressure 
Sensor Age, by maintaining excellent surface mount quality, as 
a robust ECM replacement, allowing greater adoption and use 
by major sensor users, who require addition reliability, keeping 
power requirements low and system management user friendly. 
MULPS-3D digital version Sensors eliminates extensive design 
efforts and external filtering components due to large signal 
level and robust signal processing. 
 
 

THE MAIN FIELD OF APPLICATIONS  

�  Mobile Telecommunication Devices 

�  Digital and Analog Voice Recorders 

�  Laptop Applications with Dual pressure sensors 

applications 

�  Digital camera’s and Voice Recorders 

�  Personnel Media Players 

�  Portable Game Consoles 

�  Industrial Applications: Fire and Safety Communication 

Devices 

�  Smart ultra low pressure sensor Module 

�  Security Devices 

�  For all lithium battery application from 1.6V to 3.6V 

�  Noise Cancellation Devices 
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Technical Specification: (All data taken at 25±2°C,  Relative Humidity 45±5% unless otherwise specified ) 
 
Maximum ratings 
Specification  Min.  Typ.  Max. Unit  
Operating Temperature -30 - 85 °C 
Storage Temperature -40 - 100 °C 
Relative Humidity      25 - 85 % 
Operating  Voltage 1.5 2.1 3.6 V 
ESD Rating 
(MIL-STD-883E 3015.7 and JEDEC JESD22-A114C) - - 3.5 kV 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       Electro Acoustical Specifications  
Specification  Min.  Typ.  Max. Unit  
Directivity Omni directional 
Maximum input sound level  - - 120 dB SPL 
Total Harmonic Distortion @ 104dB SPL - - 1 % 
Total Harmonic Distortion @ 115dB SPL - - 5 % 
Sensitivity Range (0dB = 1V/Pa, 1KHz)  -29 -26 -23 dBFS 
Current consumption ( @2.1 VDC) in normal mode without the 
I/O buffer current - 475 750 uA 

Current consumption in SLEEP mode - - 125 uA 
Wakeup time from SLEEP mode - - 400 ms 
Fall asleep Time (time to go to SLEEP mode) - - 100 ms 
Short circuit current 1 - 10 mA 
Startup Time to reach the sensitivity reaching 90% of its final 
value after power up 

- - 
100 ms 

Frequency range 100 - 7K Hz 
Solder reflow (for 30s max of peak temperature) - - 260 °C 
Signal to noise ratio (A-weighted)  58.0 - -  dB(A) 
A weighted Input referred noise  - - 36 dBSPL (A) 
Solder reflow (for 30s max of peak temperature) - - 260 °C 
Power supply rejection (PSR) - -70 - dBFS 
Load Capacitance for DATA output - - 100 PF 
Sensitivity variation over operating voltage range (1.5 to 3.6V) - 0.5 - dB 

 
      Interface Parameters 

Parameter Min  Typ  Max  Unit  Comments  

F clock 1 - 3.6 MHz Fin 

Voltage at CLOCK Pin  -0.5 - 5 V  

Voltage at L/R Pin  -0.5 - 5 V  

CLOCK duty cycle 40 - 60 %  

CLOCK jitter (long term rms) - - 500 ps  

DATA voltage high VDD-0.2 - - V  

DATA voltage low    - - 0.2 V    

Load at DATA - - 100 pF  

Over-sampling ratio    64* - - -  

Signal bandwidth     - - 20* kHz  

High frequency cut off 30 - - kHz FMIN, -3dB bandwidth 

Low frequency cut off    - - 100 Hz FMAX, -3dB bandwidth 
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Interface Timing  Chart  
 
 

 
 

 
 
 
 
 
 
 
 
 
 

Parameter  Comments  Min.  Typ.  Max. Unit  
Tfclk Fall time - - 10 ns 

Trclk Rise time - - 10 ns 

Tdatav Time for valid data 20 - 80 ns 
Tdatats Delay Time for data tristate - - 15 ns 

Tristate logic has 3 states logic 1 , logic 0  and high impedance  
state  when the pin is not driven. During the high impedance state 
the pin will float and any other driver with logic 1 or 0 will drive the 
pin to its logic state if connected to the pin. This is used to share 
the DATAOUT pin between L & R. Device with L/R=1 would drive 
the DATAOUT pin when the clock is high and put the output in 
high impedance state (tristate) when CLOCK=LOW. Device with 
L/R=0 would drive the DATAOUT pin when CLOCK=LOW and 
make its output high impedance for CLOCK= HIGH. 
 
DATA1 = RIGHT Sensor  = L/R =0 
DATA2 = LEFT Sensor = L/R =1 
 

 

DATA1  

DATA2 
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Typical Application Schematics  
 

     
   

Electrical Layout  
        

           
  
                       Bottom View                                                               Pin Output  
 
Terminology   
 
A. GND 1: The Terminal where the supply negative (Pad name “GND” in Electrical layout drawing) is connected to 

sensor  package. 
B. LR SEL 2: Clock polarity for sampling the output determined by the L/R signal 
C. CAL 3: Calibration Enable Bit, set to ‘GND’ when in use 
D. CLOCK 4: The clock input terminal ( CLK is from CODEC to pressure sensor Clk Input) 
E. Data 5:  The Output Terminal, where the electrical signal equivalent to applied pressure is available.  (Pad name 

“DATA” in Electrical layout drawing) 
F. VDD 6:   Input Voltage  ( max 3.6V) 
G. DIRECTIVITY: It is the response pattern that expresses the geometric shape of the region of sensitivity 

surrounding the pressure sensor, omni directional, uni directional, bi- directional. 
 
 
 
 
 

Pin #  Function  Comments  

1 GND Ground 

2 LR SEL Selection control 

3 CAL Calibration enable 

4 CLOCK Clock for SD ADC 

5 DATA 1Bit 4th Order Sigma Delta 
ADC “DATA” output 

6 VDD  VDD input 
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Reliability Test  
 
1. Temperature characteristics: Data collected at -40°C, +25°C, +125°C. 
2. Temperature shock: 32 cycles, starting from cold to hot temperatures. Each cycle: 30mins at -40°C followed by 

30mins at +125°C with a 20s max transition time. 
3. Static humidity: Precondition @+25°C for 1hr. Expo sed to +70°C with 90-95% RH for 240hrs. Dry at room  

ambient for 4hrs before measurements. 
4. Random vibrations: Vibrate randomly from 20-2000Hz using the following power Spectra Density (PSD) profile: It 

is a +3dB/octave from 20-80Hz, then 0.053g2/Hz or at 8g’s RMS level from 80 -350Hz, and finally at -3dB/octave 
from 350-2000Hz. The PSD tolerance is +/-3dB from 20-1000Hz and +/-6dB above 1000Hz. The Analyzer 
Bandwidth to be set at 25Hz BW from 20-200Hz, 50Hz BW to 1000Hz, and finally 100Hz BW to 2000Hz. The test 
time is 15 mins per plane. 

5. Mechanical shock: Subject samples to three one-half sine shock pulses (3000g’s for 0.3ms) in each direction (for 
six totals) along each of the three mutually perpendicular axes for a total of 18 shocks. 

6. Operation life: Subject to 85°C for 1000hrs under full rated power. 
7. Solder heat resistance: 3x reflow @ 230°C and 260° C. 
8. ESD Test: Human Body model according to MIL-STD 883E, Method 3015 subjected to discharges up to 3.5kV 

and Machine Model test at 200V for both positive and negative polarities. 
 
Reflow Profile  

 
  Notes:            

1. Pb-Free Solder Assembly Processing: Reference IPC/JEDEC J-STD-020C.   
2. Number of Reflows –Recommended not more than 3 cycles. 
3. The SMD process should use no clean solder paste , cleaning is not allowed because washing will      

damage the pressure sensor sensing elements. 
4. Do not board wash after the reflow process. Board washing and cleaning can damage the device. 
5. Do not expose ultrasonic processing and cleaning. 
6. Do not expose plasma cleaning process. 
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       Mechanical Dimensions                                                                                                                                

                                        
                 
                       Top View                                             Bottom View                                     Side View  

 
Item Symbols  Dimension (mm)  

Minimum  Nominal  Maximum  
Height A 1.15 1.25 1.35 
Length B 4.62 4.72 4.82 
Width C 3.66 3.76 3.86 
Acoustic Port Hole Diameter D 0.74 0.84 0.94 

Pad 6 - e dimension E - Ø0.91 - 
Pad 6 - f dimension F - Ø0.91 - 
Long Edge to Centre of 
Acoustic Port 

G 1.22 1.32 1.42 

Short Edge to Centre of 
Acoustic Port 

H 1.78 1.88 1.98 

Short edge to centre pad 6 -  
ØE 

I 0.61 0.71 0.81 

Short edge from centre pad 
ØE to  ØF 

J 0.11 0.21 0.31 

Short edge to centre pad 6 K 2.74 2.84 2.94 
Long edge to centre pad 1 L 0.61 0.71 0.81 

Long edge from centre pad 1 
to centre pad 2 

M 1.55 1.65 1.75 

Short edge to centre pad 4 P 2.95 3.05 3.15 

Pad 1 to 5 Dimension Q - Ø0.91 - 

Long edge to centre pad 6 ØF R 3.71 3.81 3.91 

Long edge from centre pad ØE 
to  ØF 

S 0.10 0.20 0.30 

Short edge from centre pad 3 
to centre pad 4 

T 2.24 2.34 2.44 

 
Note:  
* All dimensions are in millimeters (mm) 
* Tolerance ±0.15 mm unless specified  

 

 
A 

L 

L 

M 

P 

R 

E 
J 

L 

Q Ø0.91X5 

S 

K 

T 
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       PCB Solder Pad Layout  
 
       The below  Fig. (a), provides general guidance about the recommended PCB land pattern , the land pattern  
       dimensions are  exactly the same size and shape as the pads on the pressure sensor module. 
       Recommended solder paste height is 3-5mils (75um to 125um). 

 

                                                  
  Figure (a) 
 
 
Packaging Options  
 
Tape and Reel 
 

Packing 
Option 

Reel Size  
          (Inch) 

Qty  
(pcs) 

Material  

Carrier Tape Cover Tape Shipping Reel 

TR 7 7 1,250  
Styrene 

Copolymer 
Resin 

Transparent 
polyester film 

Plastic 
TR13 13 4,800 

 
        7” Reel    
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        13” Reel  
 
 

               
 

 
Reel Dimensions 

 

 
 
7” Reel  
        
 
 

Description  Symbol  Dimension (mm)  
Minimum  Nominal  Maximum  

Reel Diameter A - 180 - 
Hub Diameter B 58 60 62 
Hub Hole Diameter C 12.8 13 13.5 
Reel width (measured at hub) D - 16 16.4 
Arbor Hole E 20.2 - - 
Arbor Hw in mm Diameter F 12.8 13.0 13.5 
Arbor Slot Width G 1.5 - - 

 
 
 
 
 
 

A 

C B 

D 

E F 

G 
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13” Reel         
 
 

Description  Symbol  Dimension (mm)  
Minimum  Nominal  Maximum  

Reel Diameter A - 330 - 
Hub Diameter B 98 100 102 
Hub Hole Diameter C 12.8 13 13.5 
Reel width (measured at hub) D - 18 18.4 
Arbor Hole E 20.2 - - 
Arbor Hw in mm Diameter F 12.8 13.0 13.5 
Arbor Slot Width G 1.5 - - 

 
     
         Carrier Tape Dimensions  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

             
            
 
           

 
 
         

                                 

      SYMBOLS 

MILLIMETER 

MINIMUM NOMINAL MAXIMUM 

A 0.25 0.30 0.35 
Ao 4.00 4.10 4.20 

Bo 5.00 5.10 5.20 

øDo 1.20 1.30 1.40 

F 5.45 5.50 5.55 

Ko 1.47 1.57 1.67 

Po 3.80 4.00 4.20 

P1 7.90 8.00 8.10 

P2 1.95 2.00 2.05 

P3 1.65 1.75 1.85 

R  - 0.30 - 

W 11.70 12.00 12.30 
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       Tube  
 
 
 

Packing 
Option 

Tube Length  
(mm) 

Qty  
(pcs) 

Material  
Tube Tube Stopper 

TU 370 74 PVC Soft PVC 
            
 
 

               
         
 
        
          Pickup Tool Pick Location  
 
 

          

0.50mm

0.50mm 2.76mm

2
.2

0
m

m

RECOMMENDED ARE 
FOR VACUUM NOZZLE 
PICK UP LOCATION        

                
         

 
 
 
 
 

 
 
 
 
 
 
 
 

PICK UP PRESSURE LIMITS 
Condition  mmHg  PSI 

Maximum Air Purge 3000 58 
Maximum Vacuum -500 9.6 
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    Test Setup for Sensitivity  
 
 
 

         
 
 

                
Near field artificial mouth Test setup. The sound pressure at Mouth reference position 25.4mm in front of the lip ring of a 
mouth simulator is maintained constant over the frequency range of measurement at a level of 0dBPa. 

    
 
 Marking Specification  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

Week (WW) 

Year (YY) 

Job code(xxxx) 
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       Packing Information  
 
 
  
 
 
 
 
 

 
 
 
 
 

Tape and Reel (13”)  

 
 
Tape and Reel (7”)  

 
     Tube 

 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Qty/reel  
(pcs) 

Weight/reel 
(kg) 

Reel/carton   
(nos) 

Qty/carton  
(nos) 

Weight full 
load (kg) 

Dimension carton Box 
(LxWxH) mm  

Storage  
(Temp) 

4800 0.70 3 14400 ~4.50 419 x 115 x 381 -10ºC ~ 50º C 
4800 0.70 5 24000 ~6.00 419 x 161 x 381 -10ºC ~ 50º C 
4800 0.70 10 48000 ~10.00 419 x 276 x 381 -10ºC ~ 50º C 

Qty/reel  
(pcs) 

Weight/reel 
(kg) 

Reel/carton   
(nos) 

Qty/carton  
(nos) 

Weight full 
load (kg) 

Dimension carton Box 
(LxWxH) mm  

Storage  
(Temp) 

1250 0.25 5 6250 ~3.00 272 x 159 x 236 -10ºC ~ 50º C 
1250 0.25 10 12500 ~6.00 274 x 272 x 236 -10ºC ~ 50º C 

Qty/Tube  
(pcs) 

Weight/Tube 
(kg) 

Tubes/carton  
(nos) 

Qty/carton  
(pcs) 

Weight full 
load (kg) 

Dimension carton Box 
(LxWxH) mm  

Storage  
(Temp) 

74 0.02 100 7400 ~2.0 100 x 400 x 100 -10ºC ~ 50º C 

 

  

  

W 

L 

H 

H 

L 
W 
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Transduction Principle 
Capacitive 
Processing Technology 
Bulk 
Actuation Mechanism 
Sound 
Signal Condition 
Two chips 

 
 
 
 
Order Information  
 
 

 
HOW TO SPECIFY THE PART NUMBER 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

Memstech 
Ultra Low Pressure 

Sensor 

Product Type Package Size 

3D: 4.72(L) x 3.76(W) x 
1.25(H)mm 
 

2329: -23 to -29dBFS  
 
 

Sensitivity  

MULPS 
 

 - 
 

 -  S 

TR 7: 7” Tape and Reel 
TR13: 13” Tape and reel 
TU: Tube 
 

Packaging Options 

SALES TERMS:  
Memstech’s Standard Sales Terms apply. Price and specifications are subject to change without notice. 
 
WARRANTY: 
Subject to the conditions set out below in this Clause, Memstech and its subsidiaries warrants its products against defects in material and workmanship for a period of 12 
months from the date of shipment. Products that are not subjected to misuse will be repaired or replaced. MemsTech and its subsidiaries reserves the right to make 
changes to any product herein without further notice. MemsTech and its subsidiaries makes no warranty, representation or guarantee regarding the suitability of its 
products for any application, nor does MemsTech and its subsidiaries assume liability arising out of the application or use of any product or circuit and specifically 
disclaims all liability without limitation consequential or incidental damages. The foregoing warranties are exclusive and in lieu of all other warranties, whether written, oral, 
implied or statutory. NO IMPLIED STATUTORY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PATICULAR PURPOSE SHALL APPLY. This warranty 
does not extend to parts, materials or equipment not manufactured by Memstech and its subsidiaries  and this warranty is further subject to the conditions that Memstech 
and its subsidiaries shall be under no liability whatsoever in respect of any defect in the products arising from any drawing design or specification supplied by the buyer or 
any defect arising from fair wear and tear, wilful damage, negligence, abnormal working conditions, failure to follow MemsTech and its subsidiaries’ instructions (whether 
oral or in writing), misuse or alteration or repair of the products without MemsTech and its subsidiaries’ approval. The provisions herein are governed by the laws of 
Malaysia. 
 

WORLDWIDE : Bryan K Patmon - Chief Marketing Officer.     Email: bkpatmon@memstech.com website: www.memstech.com 
Singapore : 85 Science Park Drive, #01-01/02, The Cavendish, Singapore 118259.     Tel: +65-68222889     Fax: +65-67793711 
Malaysia : PTD 43005 Jalan Perindustrian Murni 11, Taman Perindustrian Murni, 81400 Senai,  Johor, Malaysia.     Tel: +607–5996323     Fax: +607-598 6388 
USA : Srini Naidu - Executive Director.  42503 Steeple View, Northville MI 48167.     Tel: +1 - 734 560 5506     Fax: +1 - 734 420 3004     Email: srini@memstech.com 
Japan: Tim Khoo - Business Development Director.   3-6-7 Kita Aoyama, Mintato-ku, Tokyo 107-0061.  Tel: +81- 3 5778 7138      Email: timkhoo@memstech.com 
Hong Kong : JL World Corporation Ltd -  Foh, Ming Cheng  - Managing Director.     Tel: +852 2565 0319     Fax: +852 2565 6979     Website: www.jlworld.com 
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