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Integrated  
Ultra Low Pressure Sensor 
 
The Ultra Low Pressure Sensor Age: MULPS-CX  version of 
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 sensor which uses unique 
clamped diaphragm design to cater for dusty environmental 
conditions. 
The MULPS-CX 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, 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-CX version Sensors will keep the key market 
dynamics in focus for the coming of the Ultra Low Pressure 
Sensor Age, by maintaining excellent surface mount quality, 
and a robust ECM replacement, allowing greater adoption and 
use by major sensor users, who require the additional reliability 
that the CX version can give, keeping power requirements low 
and system management user friendly. 
 
   

FEATURES 

·  High Performance Analog ultra low pressure sensor 
·  Unique programmable gain setting AGC 
·  Sensitivity accuracy within +/- 1.5 dB 
·  Sensitivity Ranges from m-20dB to -45dB 
·  Selective sensitivity binning available for matched 

pairing 
·  Designed in RF suppression integrated within 

Preamplifier 
·  Temperature Coefficient of Sensitivity  stability 

within +/- 0.60 dB/Deg C 
·  Pressure Coefficient of Stability within +/- 0.55 

dB/Kpa 
·  RoHS Compliance, EU Directive 2002/95/EC 

·  Patent No on Silicon Mic Die  

   Si Mic I filing/application no.: 10/558,885 

 

THE MAIN FIELD OF APPLICATIONS  

 

�  Industrial Applications form 100-60KHz  

�  For all lithium battery application from 1.8V 

to 3.6V 
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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 -40 - 100 °C 
Storage Temperature -40 - 125 °C 
Operating  Voltage 1.8 2.1 3.6 V 

Data 
Specification Min. Nom.  Max. Unit 
Directivity Omni directional 
Maximum input sound level  - - 120 dB SPL 
Total Harmonic Distortion @ 104dB  - - 1 % 
Total Harmonic Distortion @ 114dB - - 3 % 
Vout Max @5% THD - - 1.44 Vpp 
Sensitivity Range (0dB = 1V/Pa, 1KHz)  dBV/Pa mV dBV/Pa mV dBV/Pa mV dBV/Pa mV 

-23.5 66.83 -22 79.4 -20.5 94.4 dBV/Pa mV 
-28.5 37.5 -27 44.6 -25.5 53 dBV/Pa mV 
-33.5 29.8 -32 25.1 -30.5 29.8 dBV/Pa mV 
38.5 11.8 -37 14.1 -35.5 16.7 dBV/Pa mV 
-43.5 6.6 -42 7.9 -40.5 9.4 dBV/Pa mV 

Current consumption ( @2.1 VDC) - 130 200 µA 
Frequency range           100 - 7K Hz 
Output impedance - 30 100 Ohms 
Signal to noise ratio (A-weighted) 55 - - dBV/ Pa 
Input Referred Noise-IRN (A-weighted) - 36 39 dBA SPL 
Solder reflow (for 30s max of peak 
temperature) - - 260 °C 

Power Supply Rejection (PSRR) 50 - - dB 
Sensitivity variation over operating voltage 
range (1.5 to 3.6V) -0.5 0 0.5 dB 

Start-up time within ± 10% of final value   - - 200 mS 
RF immunity Level (0.8 to 1.9 MHz) 55 60 - dB 

 
Frequency Response Curve  

 
Application Circuit  
Please refer to Electrical Layout for connection details. 

 

 
 Die Version MP11-V1R1 

 

RC Value (R = 10K Ohms, C = 1.5uF) 
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Electrical Layout  
 
              
 
 
 
 
 
 
 
 
 
 
 
 
 
                         Top View                                                                      Pin Output  
Terminology  
 
1. Pin1: The Output Terminal, where the analog signal equivalent to to applied pressure is available. 
2. Pin2, 3: The Terminal where the supply negative is connected to sensor package. 
3. Pin4: Input Voltage  ( max 3.6V) 
4. SENSITIVITY: Sensitivity is the open circuit output voltage amplitude for a given sound pressure at the pressure 

sensor diaphragm. This is frequency dependent so typically quoted at 1KHz. Units are defined in dB logarithmic 
scale. It is measured at the following conditions ,  f =PIN = 1 Pa, V DD = 2.1V 

5. FREQUENCY RESPONSE: It is the plot of Sensitivity in dB vs frequency [Hz], it depends on transducer 
mechanism directional response, and reflection from room boundaries – usually quote free-field response. 

6. 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. 

7. DC level testing: When pressure sensor unit is powered and in working condition the DC level at output voltage is 
1.2 +/- 0.2Vdc 

 
        Internal Curcuit   

                

Pin #  Function  

1 Output 

2 Ground 

3 Ground 

4 Power 

 

    

1

2 3

4

      



 
 

 
 
 
 
 

Page 4 of 12 

��������	
��	���	
�����

�
PosiSound Series 

Document #: DS-MULPS5CX-µLP-ALPHA Rev B 

MEMSENZ™ I 
Transduction Principle 
Capacitive 
Processing Technology 
Bulk/Deep RIE 
Actuation Mechanism 
Force (External) 
Signal Condition 
Two chips/Single chip 
 

MEMSENZ™ II 
Transduction Principle 
Piezoresistive 
Processing Technology 
Bulk/Deep Wet Etch 
Actuation Mechanism 
Pressure (External) 
Signal Condition 
Two chips/Single chip 
 

MEMSENZ™ III 
Transduction Principle 
Resistive 
Processing Technology 
Surface 
Actuation Mechanism 
Thermal 
Signal Condition 
Two chips 
 

MEMSENZ™ IV 
Transduction Principle 
Capacitive 
Processing Technology 
Bulk 
Actuation Mechanism 
Sound 
Signal Condition 
Two chips 

 
 
 
 

   Reliability Testing  
 
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. 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 V iew                          Side View  
 
 
Item Symbols  Dimension (mm)  

Minimum  Nominal  Maximum  
Height A - - 1.10 
Length B 5.40 5.50 5.60 
Width C 2.90 3.00 3.10 
Acoustic Port Hole 
Diameter 

D 0.50 0.65 0.80 

Terminal Pad Diameter E 0.55 0.60 0.65 
Long Edge to Centre of 
Acoustic Port 

G 1.88 1.98 2.08 

Short Edge to Centre of 
Acoustic Port 

H 1.40 1.50 1.50 

Short Edge to Pad 
Centre 

K 0.50 0.60 0.70 

Long Edge to Pad 
Centre 

L 0.30 0.40 0.50 

Short Pad Centre to 
Pad Centre 

M 1.70 1.80 1.90 

Long Pad Centre to 
Pad Centre 

N 4.60 4.70 4.80 

 
                                             

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

 
 

 

A 

 B 

C E 

G 

H 
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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).   

                                                                

1.80mm
4.

7
0
m

m
Ø0.60mmx4

 
                                                                            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 

    
 

View after flip 
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         13” Reel 

             
         
 
        Reel Dimensions 

 

 
 
 
    7” Reel  
        
 
 

Descripti on 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 

View after flip 
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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 3.15 3.25 3.35 

Bo 5.70 5.80 5.90 
Ø Do 1.45 1.50 1.55 

Ø D1 1.50 1.50 1.70 
E1 1.65 1.75 1.85 

F 5.40 5.50 5.60 

Ko 1.45 1.55 1.65 
Po 3.90 4.00 4.10 

P1 7.90 8.00 8.10 
P2 1.90 2.00 2.10 

Ro - 0.30 - 
W 11.70 12.00 12.30 

 

Ro

P2

      F

       W

Y

YDo

D1

E1

P1

Ao

Po

 

L
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  Tube  
 

Packing 
Option 

Tube Length  
(mm) 

Qty  
(pcs) 

Material  

Tube Tube Stopper 
TU 370 50 PVC Soft PVC 

 
 
 

         
 
 
 
 
 
Pickup Tool Pick 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  
 
 
 
 
 

 
                  
 
 
 
 
 
 
 
 
 

 

Year (YY) 

Week (WW) 

Job Code (xxxx) 
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Packing Information  

 
  
 
 
 
 
 

 
 
 
 
 
    Tape and Reel (7”)  

 
    Tape and Reel (13”)  

 
      

Tube 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

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/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/Tube  
(pcs) 

Weight/Tube 
(kg) 

Tubes/carton  
(nos) 

Qty/Carton  
(nos) 

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 
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Order Information  
 
 

HOW TO SPECIFY THE PART NUMBER 
 
 
 
 
 

   
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
  
 
 
 
 

 

 
 

MULPS   -  S - -  

Memstech 
Ultra Low 

Pressure Sensor 

 

Product Type 

5CX: 5.50(L) x 3.00(W) x 1.10(H) mm 2025: -20 to -25dB 
2530: -25 to -30dB 
3035: -30 to -35dB 
3540: -35 to -40dB 
4045: -40 to -45dB 

Sensitivity  

TR7   :  7” Tape and Reel 
TR13 :13” Tape and Reel 
TU     : Tube 
 

Packaging Options 

Blank: None 
RM: Reverse Mount 
RM4: Reverse Mount     
with 4pads 
DP: Differential 
PP: Phase to Phase 
µLP: Ultra Low Profile 

Orientation 

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. Aoyama Palacio Tower - Level 11, 3-6-7 Kita Aoyama, Mintato-ku, Tokyo 107-0061.  Tel: +81- 3 5778 7138      
 Fax: +81-3 5778 7176   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 

�
 

Package Size  

 


