
SM9233/SM9235/SM9236/ 
SM9333/SM9336 Series 

Gage & Differential Pressure Sensors

and a differential 
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Performance Specifications 
 

1.  Absolute Maximum Ratings 
 

Characteristic Symbol Min Max Units 

 DD
    

 IO,DIG
    

 IO,DIG
    

 STG
    

 Proof
    

Burst Pressure  Burst
    

Notes: 

a) Tested on a sample basis. 
b) Clean, dry air compatible with wetted materials. Wetted materials include silicon, glass, RTV (silicone), gold, aluminum, copper, 

nickel, palladium, epoxy, stainless steel and plastic (mold compound). 
c) Proof pressure is defined as the maximum pressure to which the device can be taken and still perform within specifications after 

returning to the operating pressure range. 
d) Burst pressure is the pressure at which the device suffers catastrophic failure resulting in pressure loss through the device. 

 
 

2.  ESD 

Description Symbol Min Max Units 

ESD HBM Protection at all Pins ESD(HBM)
    

 

3.  External Components 

Description Symbol Min Typ Max Units 

Supply bypass capacitor* CVDD     

I2C Data and clock pull up resistors* RP     

* Not tested in production 

 

4.  Calibrated Pressure Ranges 

Device Type   

   

   

   

   

   



 

  

5.  Recommended Operating Conditions 

 

Description Symbol Min Typ Max Units 

    
  

 
  

      

      

      

      

Notes: 

a) Clean, dry air compatible with wetted materials.  

 

6.  Operating Characteristics Table 

 

Characteristic Series Symbol Min Typ Max Units 

 
 

     

      

 
 

     

      

       

       

       
       

       

 

 

 

    

     

     
     

     

 

 

 

    

     

     
     

     

       

       

 
 

     

 
 

     

 
 

     

* Not tested in production 

 
 

e) Supply current given for continuous operation.  Device can be set to sleep mode with significantly lower power consumption. Refer 
to section 11 for details. 

f) The total error band specification applies overall operating conditions in dry clean air. This specification includes the combination of 
linearity, repeatability, and hysteresis errors over pressure, temperature, and 3.3 V supply voltage.  

g) Based autozero calibration at 25 °C after board mount or solder reflow. Autozero can be performed by the user in user software by 
storing the offset reading at zero differential (or gage) pressure and subtracting this stored reference offset value from actual 
readings when in use.on system level autozero at 25 °C after board mount or solder reflow.  

h) Based on sample testing during initial product qualification, not tested in production 



 

  

7.   Interface 

Description Condition Symbol Min Typ Max Units 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

* Not tested in production 
 

8.  Package Reference 
   

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 
 
 
 
 
 
 
 

 

 



 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 All dimensions in units of [mm] 
 Moisture Sensitivity Level (MSL): Level 3 
 Clean, dry air compatible with wetted materials. Wetted materials include : Wetted materials include silicon, glass, RTV (silicone), 

gold, aluminum, copper, epoxy and mold compound. 
 Tolerance on all dimensions ±0.13 mm unless otherwise specified. 
 [B] is tube connected to bottom side of sensor die. 
 [T] is tube connected to top side of sensor die. Topside pressure is positive pressure. An increase in topside pressure will result in 

an  increase in sensor output 
 Bottom plate is stainless steel 
 Electrically isolate the bottom metal cover, do not connect to the cover and keep the board underneath free from electrical circuits. 
 Robust JEDEC SOIC-16 package for automated assembly 
 Manufactured according to ISO9001 , ISO14001 and ISO/TS 16949 standards 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

All dimensions in units of [mm]

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pin No Pin Function 

  

  
  

  

  

  

  

  
  

  

  

  

  

  
  

  

 

 
 Do not connect to NC pins 

 

 

 

 

 

 

 

 

 

 



 

  

9.  Ordering Information (Standard Configurations) 
 

Part Number Pressure Range Voltage Shipping(a) 
Package 

Configuration 
Comment 

  

 

 

 

 

  

  
 

  

 

  

   

  

  

 

 -250 Pa to +250 Pa 

  

  
 -250 Pa to +250 Pa 

 
a) All parts also available in shipping configuration Tape & Reel (SOIC-16 Dual Horizontal 500 parts/reel; SOIC-16 Dual Vertical 350 

parts/reel), see section 10. Part Numbering Key for ordering information 
b) Contact us for bandwidths other than 20 Hz  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

10.  Part numbering key 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
 

  

  

 

 
 

  

 

 

 

  

  

  

 

 

 

 

 

 

 

  

  

 

 

 

 

  

 

 

 

  

  

 

 

  



 

  

11.  Typical Characteristics (SM9233/SM9235/SM9236) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

 
 

 
 
 
 
 
 
 

 

 

 

 

 

 

 



 

  

11.  Typical Characteristics (SM9333/SM9336) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*
 Zero pressure total error band tested at 30 

o
C and 3.3V. Measured after HTOL (at 105 

o
C and 5.5V) at 168, 500 and 1000 hrs. Not tested in 

production 
 

 

 



 

  

12.  Functional Description 

 

12.1  Overview 
The SM9000 series is a high precision, factory calibrated pressure sensor for ultra-low pressure measurements. It combines a low pressure 
MEMS die with a 16 bit ASIC, utilizing DSP for multi dimensional polynomial error correction. The calibrated pressure output data is available 

via digital data interface (I
2
C).  Status information on the sensor integrity and unique serial number are accessible via this digital interface. 

12.2  Global Sensor Parameters 

 

12.2.1  Digital Pressure Transfer Function 
In general digital output data is available with a word length of 16 bit. The numeric representation is always as 2's complement, which results 
in a range of: 
 

 0 ... +32767 counts (positive range, or 0000h ... 7FFFh) 
  -32768 ... -1 counts (negative range, or 8000h ... FFFFh) 

The pressure sensor device is calibrated in the end-of-line production test over the specified Pmin to Pmax pressure range (see Section 4). The 
output code at Pmin is  nominally -26,215 and at  Pmax it is nominally 26,214. This allows the sensor to still operate monotically outside its 
nominal range till the maximum (or minimum) counts are reached.  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Green:  Total error band per specification 

  Red and Blue:  Outside specification, but expect monotonic behavior till maximum (or minimum) code is   
  reached 

 

12.2.2  Conversion from counts to pressure 
The digital output count gives a signed 16 bit value for pressure and to convert the count reading OUT

read
 to actual calibrated pressure units 

p
p-unit

  the following equation can be used  

 

with p
min

, p
max

, OUT
min and 

OUT
max 

as specified in sections 4 and 6. 

 

 

12.2.4  Digital Temperature Transfer Function 

 

 

 

 

 

 

Temperature Digital Output Sensitivity / Offset 

       

T
A,1

 -40 D
T,OUT,1

 -32768 b
1
 397.2 counts/°C 

T
A,2

 125 D
T,OUT,2

 32767 b
0
 -16881 counts 

 

 

12.3  Voltage Supply 

 

 

 

 



 

  

 

 

12.4  Diagnosis Functions 

 

12.4.1  MEMS Sensor Bridge Diagnostics 
 

 

 

 

  

  

  

  

  

  

 

 

 

 

 

 

12.4.2  Configuration Memory Check 

 

 

 

 

12.5  I2C Interface 

 

 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12.5.1  I2C Command Format 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

12.5.2  I2C Command Examples 

 

 

 

 

 

 

Byte # 0 1 2 3 4 5 6 7 8 

 

 

0xD8 0x2E 0xD9 

 

 

 

   

SBM 
comment 

slave 
address 6C 
+ LSB = 0 
for Write 

memory 
address 

slave 
address 6C 
+ LSB = 1 
for Read 

 

 

 

   

SBS 

 
 

 
 0xF2 0x7D 0xEA 0x82 0x1E 0x00 

SBS 
comment 

 

 

 
DSP_T  

(Lo-Byte) 
ad. 0x2E 

DSP_T  
(Hi-Byte) 

DSP_S  
(Lo-Byte) 
ad. 0x30 

DSP_S  
(Hi-Byte) 

Status 
(b7 - b0) 
ad. 0x32 

Status 
(b15 - b8) 

 



 

  

 

 

 

 

Byte # 0 1 2 3 

 

 
0xD8 0x22 0x32 0x6C 

SBM comment 
slave address 6C 

+ LSB = 0 
for Write 

memory address 
Lo-Byte written to 

CMD[7:0] 
Hi-Byte written to 

CMD[15:8] 

SBS 
 

 
 

  

SBS comment     

 

 

 

 
Byte # 0 1 2 3 4 5 6 7 8 9 10 

 

 

0xDA 0x2E 0x5B   

 

   

  

SBM 
comment 

slave 
address 

6D 
+ LSB = 0 
for Write 

memory 
address 

3: 
length = 
4Byte 

B: 
CRC4 

slave 
address 

6D 
+ LSB = 

1 
for Read 

 

 

   

  

SBS 

 
 

 
  0xF2 0x7D 0xEA 0x82 0x1E 0x00 0x65 

SBS 
comment 

 

 

  

DSP_T  
(Lo-
Byte) 
ad. 

0x2E 

DSP_T  
(Hi-

Byte) 

DSP_S  
(Lo-
Byte) 
ad. 

0x30 

DSP_S  
(Hi-

Byte) 

Status 
(b7 - b0) 
ad. 0x32 

Status 
(b15 - 

b8) 

CRC8 
(calc'd) 

 

 

 

 

Byte # 0 1 2 3 4 5 

 

 
0xDA 0x36 0x16 0x9E 0xCF 0xA1 

SBM comment 
slave address 6D 

+ LSB = 0 
for Write 

memory address 
1: length = 2Byte 

6: CRC4 

STATUS 
(Lo-Byte) 
ad. 0x36 

STATUS 
(Hi-Byte) 

CRC8 
(calculated) 

SBS 
 

 
 

  
  

SBS comment       

 

 

 

 

 

 

 

 



 

  

12.6  Register Descriptions 

 

 

 

 

0x22 CMD    

bits name default rw description 

15:0 cmd 0 w 

Writing to this register controls the state of the SM9x3x device. 

0x6C32: SLEEP Mode 

Initiate the power state SLEEP, powering down the ASIC 

0xB169: RESET 

Performs a reset. After reset the power-up sequence will be executed, i.e. the registers are loaded with 
data from the configuration memory, also a CRC check is performed. 

 

 

 

0x2E DSP_T    

bits name default rw description 

15:0 dsp_t  r 
Corrected temperature measurement value of the sensor. 

Whenever this register is updated with a new measurement the STATUS.dsp_t_up event bit is set. 

 

 

 

0x30 DSP_S    

bits name default rw description 

15:0 dsp_s  r 
Corrected pressure measurement value of the sensor. 

Whenever this register is updated with a new measurement the STATUS.dsp_s_up event bit is set. 

 

 

 

Status register - synchronized: 

 

0x32 STATUS_SYNC     

bits name default rw type description 

0 idle 0 rw status STATUS.idle 

1 - reserved - 0 rw event reserved 

2 - reserved - 0 rw event reserved 

3 dsp_s_up 0 rw event when DSP_S is read STATUS.dsp_s_up is copied here 

4 dsp_t_up 0 rw event when DSP_T is read STATUS.dsp_t_up is copied here 

5 - reserved - 0 rw status reserved 

6 - reserved - 0 rw status reserved 

7 bs_fail 0 rw event STATUS.bs_fail 

8 bc_fail 0 rw event STATUS.bc_fail 

9 - reserved - 0 rw event reserved 

10 dsp_sat 0 rw status STATUS.dsp_sat 

11 com_crc_error 0 rw event STATUS.com_crc_error 

12 - reserved - 0 rw status reserved 

13 - reserved - 0 rw status reserved 

14 dsp_s_missed 0 rw event STATUS.dsp_s_missed 

15 dsp_t_missed 0 rw event STATUS.dsp_t_missed 



 

  

 

 

 

 

 

 

0x36 STATUS     

bits name default rw type1 description 

0 idle 0 rw status 
0: chip in busy state 
1: chip in idle state 

1 - reserved - 0 rw event reserved 

2 - reserved - 0 rw event reserved 

3 dsp_s_up 0 rw event 
1: DSP_S register has been updated. 

Cleared when DSP_S is read 

4 dsp_t_up 0 rw event 
1: DSP_T register has been updated. 

Cleared when DSP_T is read. 

5 - reserved - 0 rw status reserved 

6 - reserved - 0 rw status reserved 

7 bs_fail 0 rw event 1: bridge supply failure occurred 

8 bc_fail 0 rw event 1: sensor bridge check failure occurred 

9 - reserved - 0 rw event reserved 

10 dsp_sat 0 rw status 
1:a DSP computataion leading to current DSP_T or DSP_S values was saturated to 

prevent overflow 

11 com_crc_error 0 rw event 1:communication CRC error 

12 - reserved - 0 rw status reserved 

13 - reserved - 0 rw status reserved 

14 dsp_s_missed 0 rw event 1:dsp_s_up was 1 when DSP_S updated 

15 dsp_t_missed 0 rw event 1:dsp_t_up was 1 when DSP_T updated 

 

 
 

  

 
 

 

0x50 SER0    

bits name default rw description 

15:0 ser0  r Serial number of the IC, Lo-Word 

 

 

 

0x52 SER1    

bits name default rw description 

15:0 ser1  r Serial number of the IC, Hi-Word 

 

 

 

 

 



 

13. Qualification Standards

te.com/sensors 
TE Connectivity, TE, TE Connectivity (logo) and Every Connection Counts are trademarks. All other logos, products and/or company names referred to herein might 
be trademarks of their respective owners 

The information given herein, including drawings, illustrations and schematics which are intended for illustration purposes only, is believed to be reliable. However, TE 
Connectivity makes no warranties as to its accuracy or completeness and disclaims any liability in connection with its use. T

dard Terms and Conditions of Sale for this product and in no case will TE Connectivity be liable for any incidental, indirect or 
consequential damages arising out of the sale, resale, use or misuse of the product. Users of TE Connectivity products should make their own evaluation to determine 
the suitability of each such product for the specific application. 

© 2020 TE Connectivity Corporation. All Rights Reserved. 




